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OVERHEAD WIRES. 


THE question of overhead distribution of electricity has 
become so important that every effort should be made to 
promote such an alteration in the law as will remove all 
restrictions from its employment, except such prudent regula- 
tions as the safety and convenience of the public may render 
necessary. 

To understand the actual position of the matter, it will be 
well to consider the present state of the law and in what 
respects modifications are desirable. 

Many years ago, before the Electric Lighting Acts were 
passed, the Wandsworth Board of Works contested their 
right of interference with the overhead wires of the United 
Telephone Company, Limited, and it was then held (Sec. 13, 
Q.B.D., 904) that local authorities had no more power to 
interfere with overhead wires crossing the streets than was 
possessed by ordinary members of the public. 

The Electric Lighting Act of 1882 did not alter thie 
position, but under. Sec, 4 of the amended Act of 1888, and 
its half-dozen Sub-Secs., it was provided that the Board of 
Trade should have power to interfere, the salient restrictions 
subjecting persons owning or using, or entitled to use, such 
electric line or work to such regulations for the protection 
of the public safety, and of the electric lines and works of 
the Postmaster-General or others used for telegraphic pur- 
poses as the Board of Trade may prescribe. There is a 
special power to the Postmaster-General also to subject the 
owners or users of such lines to regulations made by him, 
with prohibition of supply of electricity in case of default, 
besides a penalty not exceeding £20 for every such offence. 

The jurisdiction is thoroughly comprehensive, as it covers 
every street, square, court or alley, highway, lane, road, 
thoroughfare or public passage, or place whatever. The 
regulations provide for the height of the overhead wires, the 
angle of crossing streets, the length of spans, &c. 

All private individuals can prevent wires passing over 
their property, even es not attached to anything 
upon it. 

Under the 14th Section of the Electric Lighting Act, 
1882, undertakers under a provisional order cannot place 
any electric line above ground, along, over or across any 
street “ without the express consent of the local authority.” 
This clause of the Act appears to limit the powers of 
undertakers, and does not interfere with the action of others, 
but under the Public Health Amendment Act, 1900, 
Part II., and the London Overhead Wires Act, 1891, the 
rest of the public are got into the net by powers to make 
bye-laws, subject to confirmation by the Board of Trade, 
with respect to overhead wires and their accessories not laid 
by undertakers under the Electric Lighting Acts. 

In spite of all these legal enactments, overhead wires have 
been employed for electricity supply for many years in a 
large number of towns, and in one case,.viz., Romford, a 
number of public houses, shops, &c., are supplied in this way 











ae 





THE ELECTRICAL REVIEW. 


[Vol. 49. No. 1,246, Octoper 11, 1961. 





from the private installation at Messrs. Ind, Coope and 
Co.’s brewery, notwithstanding the fact of the local 
authority possessing a provisional order to supply the 
district. 

The other towns supplied without statutory powers (in 
many cases both by overhead and underground. wires), 
include the following places in England, Ireland, Scotland 
and Wales, viz., Holloway and Hampstead in London, 
Baslow, Bilston, ‘Buckingham, Chagford, Corbridge, Crook, 
East Grinstead, Falmouth, Fladbury, Keynsham, Kingswood, 
Lynmouth, Northallerton, Rottingdean, Saltburn, Thetford, 
Wantage, Wickwar, Carlow, Larne, Macroom, Mevagissey, 
Milford, Cults, Fort William, Shillingford, Treeton, Rhondda, 
Porthcawl, Maerdy, Carnarvon, Dolgelly, Limavady and 
Gorseinon. 

Private enterprise, free from the obligations of provisional 
orders or the interference of the local ‘authorities, provides 
all these towns with the advantages of electrical energy suc- 
cessfully, and probably they would have been deprived of 
the boon to this day had it been necessary to obtain 
statutory powers in face of the obstruction of gas-ridden 
Councils, who can, and do, prevent the introduction of 
electric light and power by refusing consent, or taking the 
powers themselves and not working them. 

The action of those local authorities who have 
not prevented that which the public evidently 
desired, compares favourably with the course adopted 
by the Urban District of Finchley—referred to by 
our correspondent “Overhead” in our last issue. The 
Council may be acting under some local power in cutting 
wires and preventing their ratepayers from enjoying 
the supply of electricity they desire (although we are not 
aware of any common law 
them); but the wisdom of the course they have 
adopted may well be questioned, especially in the 
face of their refusal to allow the grant of a pro- 
visional order to the companies that have applied for 
their consent. Finchley might long since have possessed 
the advantages of an electric supply if the local authority 
had welcomed private enterprise instead of hankering after 
muuicipal trading in electric tramways, electric light and 
power within the ring fence of their district. Modern 
developments should have taught them that the only prac- 
tical means of securing to the public. all these advantages on 
cheap terms is by the supply of large areas under one great 
organisation. This was admitted by the five local authori- 
ties who combined in the unsuccessful effort to promote the 
Kast Middlesex Bill, which was deservedly rejected by the 
ratepayers, who objected to municipal trading at their risk 
in competition with private enterprise prepared to give them 
all they required on better terms, and without speculating 
with the ratepayers’ money. The Finchley Council were no 


parties to this scheme, but endeavoured, without success, to 


obtain tramway powers, and appear now to- contemplate 
undertaking a local electric scheme, which, as an isolated 
undertaking, would probably prove to. be a heav y burden on 
the rates for many. years. 

The experience of some ~ municipal - undertakings ‘of 
the kind in the United Kingdom should be sufficient to warn 
local authorities—especiaHy of small scattered districts—to 
avoid such rash and needless speculations. 

The comprehensive plan of electrical distribution, which 
is about to be carried out-under the Power Acts passed in 
the last two: Sessions of Parliament, will secure to the 
public a supply of electricity on terms which cannot be 
obtained by small local undertakings, and to work these 
schemes to the greatest advantage, it is essential that over- 
head wires shall be ‘authorised. It has been demonstrated 
in the United States, Canada, Germany, Italy, Switzerland, 
not to speak of the smaller undertakings in the United 
Kingdom, that there is no practical difficulty or danger in 
carrying out the system, and it is most important that 
Parliament should take the matter promptly and earnestly 
in hand, and give to the electric supply industry the 
facilities necessary for placing our country in the foremost 
position, and so remove the stigma of Great Britain being 
in this matter behind the rest of the world. 


that would give it to 


Mr. R. LEnKeE presented a paper to the 
recent Glasgow Engineering Congress, in 
which he dealt with the conditions to be met when using 
highly superheated steam in engines. He says’ all engines 
should use superheat to some degree. The degree depends 
on the construction of the engine. The economy is so 
great that every effort is worth making. By high superheat 
is meant a temperature of 660° to 700° F., and to meet this 
special design is essential in regard to the uniform distri- 
bution of cylinder metal, the avoidance of gunmetal which 
becomes brittle, and of copper which loses nearly half its 
strength. Care must be taken, for the expansion of pipes is 
great—nearly 44 inches per 100 feet at 700° F. Glands 
and stuffing must be as far from the cylinder as possible. 
Neck bushes must’ be ‘easy fits. © Valves with ribs or 
irregular sections, as Corliss valves, are unsuitable 
beyond about 480°. Large slide valves are inadmissible, 
even with slight . superheat, but piston valves have 
proved most suitable ; they must be easy fits, and must 
not be ribbed: inside their working length, but beyond it, to 
carry the rod boss, or they will become polygonal. Valves 
and ports may be fairly small, for superheated steam will 
travel 30 to 40 per cent. faster than saturated steam. By 
the use of superheated steam, simple engines may take the 
place of compounds. It has been suggested previously in 
our columns that cylinder condensation practically alone 
causes one engine to differ from another in economy. 
Superheat should equalise all types, and would undoubtedly 
enable any traction station to use small simple engines in 
place of large compound engines, which are so eminently 
unsuited to a poor load factor. No advantage appears 
to be gained by carrying the boiler pressure beyond 160 lbs. 
Small engines become nearly as economical as large engines. 
Thus an 80 H.P. compound condensing engine uses 10°45 lbs. 
of steam, while oneof 1,000 H.P. uses 9 lbs. per 1.11.P.-hr. Single 
cylinder engines ordinarily using 19 to 25 lbs. of steam at 
90—100 lbs. pressure, will use 135—15 lbs. of superheated 
steam. ‘Tests are claimed that have shown as low as 8°5 lbs. 
of steam per 1.H.P.-br. for compound condensing engines at 
140 lbs. pressure only. As high superheat will save 30 to 
40 per cent. of steam, boilers may be 30 per cent. smaller to 
pay for the superheater, and the engine may also be simpler. 
Needless to say, special oil is necessary. Generally with 
suitable design, there need be no fear of high superheat. 


Highly 
Superhested Stes 





OvR contemporary, the American 
Machinist, is angry with us beeause we 
pointed out that while pushing American trade in Europe to 
the best of its ability, it at the same time loudly pro- 
claimed that the United States could very well do without 
European trade. It is so angry that it goes off on a fresh 
scent altogether, and having imputed to us something we 
never said, proceeds to call us silly for saying it. The 
correctness of our original criticism, however, stands good, 
for in this very angry current number of our contemporary 
the most prominent question is that of securing European 
trade. We wonder why it is that, holding the opinion that 
they have full right to shout the most extravagant laudation 
of their own products, they become so very cross at the very 
slightest criticism? Many American products are truly 
excellent; many others are the veriest trash. Yet not a 
breath of criticism can be levelled against a single American 
product without subjecting the critic to the utmost abuse as 
silly, ignorant, prejudiced, and soon. Englishmen are un- 
sparing critics of themselves. Our habit of criticising our 
own products is taken by Americans as proof that our pro- 
ducts are hopelessly bad, and some American firms are 
foolish enough. to act.on their belief by sending very faulty 
stuff over here for the consumption of the poor ignorant 
Britisher. Having sent it over they decline to admit that any- 
thing can be wrong in material, work, or packing. Indeed, 
we verily believe that if a complaint were made that an 
engine had arrived minus a 20-ton fly-wheel, the maker 
would write back, “ look through the packing case again!” 


No Criticism 
Allowed. 
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GLASGOW INTERNATIONAL EXHIBITION, 
1901. 


XII. 
Messrs. RicHaRDsoNs, WESTGARTH & Oo., LIMITED. 


Messrs. Richardsons, Westgarth & Co., Limited, of Hartle- 
pool, Middlesbrough, and Sunderland, who are the largest 


__ The slide valves are of the common D type, the high pressure 
single and the low pressure double ported, the high-pressure 
valve taking steam on the inside. They are placed on a 
common casing, back to back, and though free to move on 
the valve spindle to’and from their faces and each other, they 
are flexibly connected by an endless fibrous packing ring 
placed in an annular conical space, to the inside of which 
high-pressure steam is admitted. 
The purpose of this ring is to keep the 
high-pressure valve close up to its face ; 








'Stzam Dynamo oF 300 Kw. OvTPUrT. 


firm of marine engine builders in"the; world, uaving an annual 


output of 100,000 H.P., and employing 3,500 men on" this - 


work alone, have a very exténsive exhibit of their manu- 
factures, including ‘examples of marine 
engine and boiler making, land engines, 
marine and land engine auxiliaries, and 
electrical machinery by Messrs. Brown, 
Boveri & Co., of Baden, of whom they 
are the sole representatives in Great 
Britain. 

The most striking exhibit is a com- 
pound inverted direct-acting condensing 
engine of 600 I.H.P. (maximum) direct 
coupled to a direct-current dynamo -of 
300 kw. The engine and dynamo are 
bolted to and rigidly connected together 
by a strong cast-iron entablature of box 
section, which also supports an outer 
bearing for the dynamo shaft of the 
self-aligning, ring-lubricated type. 

The cylinders are 16 in. and 31 in. 
in diameter, with 24-in. stroke, designed 
for a working pressure of 160 lbs. per 
sq. in., and full power 1s developed at 
150 revolutions per minute. The engine 
is primarily designed for long and con- 
tinuous work under a heavy load. The 
simplicity of design, the fewness of the 
working parts, the large bearing surfaces 
and high steam efficiency, are among 
its special features. It is fitted with 
Weighton & Morison’s patent slide 
valves, driven by one eccentric and/one 
valve spindle. ash 

The governor is of the Wilson-Hartnell inverted type, 
actuated by bevel wheels on the crankshaft ; it controls a 
throttle valve of the equilibrium piston valve type. 

The stop valve is at the front of the engine, and the high- 
pressure cylinder is surrounded by a jacket which’also serves 
as a steam and water separator, having vanes of a special 
design cast in it for this purpose, 








the size of the ring is determined by the 
force necessary to counter-balance the 
pressure of steam tending to move the 
high-pressure valve away from the face, 
and to ensure that there shall be no 
steam leakage past either of the valve 
faces. 

The main bearings are fitted with 
loose cast-iron bushes, lined with white 
metal. The crank-pin bushes are also 
of cast-iron lined with white metal. 

The piston and connecting rods, valve 
spindle eccentric rod, and crankshaft are 
all forged from ingot steel. 

The engine and dynamo shaft are 
formed separately, and are provided with 
flanges of ample size, between which a 
massive fly-wheel is fixed, the method of 
attachmeat being such that, in over- 
hauling, the fly-wheel may be coupled 
to or detached from either the engine or 
dynamo, or both, with a minimum of 
labour. 

The piston rods and valve spindle 
stuffing | boxes'-:are packed with the 
Uni Kingdom self-adjusting, anti- 
friction metallic packing. 

The dynamo is rated at a normal out- 
put of 300 Kw. = 1,250 amperes at 
240 volts at a speed of 150 revolutions per minute. 

It is over-compounded 5 "per cent. fat full load, and will 
work continuously at this output without sparking. It is 








Messrs. Ricnarpsons, WestaartH & Co.’s Sranp. 


capable of!!working with an overload’uf 20 per cent. for a 
period of one hour-without” injurious heating, and will sus- 
tain a momentary overload of 50”per cent. without flashing. 
It is so designed that the temperature of the “armature con- 
ductors, core, or magnet windings will not rise more 
than 40° Centigrade above the surrounding air_after a con- 
tinuous rn of six hours at full load. 
D 
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FEED WatER HEATER. 


There are 10 inwardly projecting poles, placed equidis- 
tantly round the armature and separately bolted to the 
magnet frame. The magnet 
windings consist of coils wound 
on - separate formers; the 

. Series and shunt windings are 
wound as distinct coils and set 
side by side, with an insulat- 
ing layer between them, the 
series coils occupying the end 
of the pole next the armature. 

The armature core is com- : 
posed of annealed iron plates, 
insulated from one another 
and carried on a cast-iron 
spider, a number of air ducts 
being left between the plates 
of the core to ensure ample 
ventilation. It is ‘barrel- 
wound on the drum principle, 
and the winding on the fly- 
wheel side is carried on and 
protected by a cast-iron shield. 

The commutator bars are 
insulated from one another by 
mica shcets, and are built on 
separate sleeves which are 
securely fixed to the armature 
spindle. The connections be- 
tween the commutator sections 
and the armature conductors 
are made flexible so as to pre- 
vent all danger of breaking 
from vibration, &e. 

The brushes are of carbon 
of ample area, and the holders 
are of simple design and 
easily accessible, each holder 
having a separate tension adjustment. 

_ Tie special advantages claimed for this machite are its 
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Weiss CountER-CURRENT CONDENSING PLANT. 


high. efficiency, reliability, medium speed, tow cost: of up- 
keep and sparkless running at all loads, and it is specially 
suitable for power work in factories, shipyards, &c. 

Another exhibit is one of Morison’s radial evaporators, 
which have now been fitted in over 2,000 steamships. This 
is an apparatus for evaporating sea water by means of 
boiler steam, which is admitted to the interior of several 
coils of copper pipe placed within a cast-iron casing con- 
taining sea water. 

The coils might be swung out for examination or scaling 
on the removal of one nut, and they are strong, simple, and 
efficient in working. 

There is also exhibited a Morison’s winch condenser. 
This is an apparatus for condensing the exhaust steam from 
auxiliary machinery on steamships, and the circulating 
water is admitted to the inside of a series of coils of copper 
pipe, and the exhaust steam is brought into the interior 
space which is surrounded by the coils containing cold water. 
It is stated that the efficiency of this arrangement of cooling 
surface has been found by direct experiment to be fully 
100 per cent. greater than with straight tubes. 

This condenser is not intended to create a vacuum, and 
the condensed steam is drained by gravitation to the feed 
tank or hot well. 

Another product of this firm is Morison’s surface feed 
heater, oil separator, and air extractor. This is an appa- 
ratus for heating the feed water for boilers, freeing it from 
oil or grease and at the same time extracting and auto- 
matically discharging the air contained therein, thereby 
prolonging the life and increasing the efficiency of boilers 
and improving the vacuum in condensers. 

The nature of the design of this heater provides the maxi- 
mum difference of temperature between the heating surface of 
the copper coils and the feed water, and the steam and water 

joints are unaffected by expansion and contraction of the 
coils. It will heat the feed water between the feed pumps 
and the boiler from 250 to 300° F., and it will separate oil 
from feed water that has already passed through a filter. 
Its capabilities as a grease separator are well shown by 
samples of separated oil exhibited. It is made in varying 
sizes suitable for engines of from 500 to 5,000 LHP. and is 
in use in his Majesty’s Navy, the mercantile marine, and 
electric power stations. 

Messrs. Richardsons also exhibit a showcase illustrating 
the manufacture of propeller shafts from Lockfast iron. 









Mortson’s MaRIne Evaporator. 


There is a pile of ordinary scrap iron alongside of a pile 


of Lockfast iron as they are- prepared and ready for 
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furnacing, and a comparison of the two enforces a conviction 
of the manifold advantages possessed by the latter method of 
manufacture. 

When it is remembered that there are upwards of 230 
steamship Casualties per annum arising from broken pro- 
peller shafts, the need of an improved process of manu- 
facture is apparent, and this Messrs. Richardsons, Westgarth 
and Co. claim to have attained in their Lockfast process. 

Only the best brands of pure iron having a well-established 
reputation for general excellence are used in the manufacture 
of Lockfast iron, and a pile of it ready for furnacing 
possesses the following advantages :—The iron is of uniform 
section, and the regular channels provide for the free circula- 
tion of heating gases. The iron is uniformly heated, being 
of equal thickness, and it is also reliably «welded. The 
ridges in each layer penetrate the adjacent layers, and form 
interlocking welds, thus minimising the danger of lamination. 
The layers break joint, the channels promote the free dis- 
charge of slag, and the grain of the iron is maintained in one 
direction along the finished shaft, thereby producing maxi- 
mum strength, 

{he makers have such confidence in shafts made by their 
process that if a Lockfast shaft, as made and recommended 
by ‘hem, fails through bad material or faulty workmanship 
within two years from date of delivery, they will supply 
another shaft at Hartlepool free of cost. ‘‘ Lockfast” shafts 
are now in use by the leading steamship lines throughout 
the world; the consideration of their adoption might well 
repiy the manufacturers of large dynamos. 

‘'here is also exhibited the Geddes pulsator water drainer. 
[t is designed on the automatic float principle, with an open 
copper float, so that all danger of bursts or leaks is avoided. 
It is largely in use in the mercantile marine and for land 
engines, and is made in three sizes. 

\n Edwards three-throw air pump is also exhibited, 
direct driven by a three-phase motor, at 200 revolutions a 
minute. The pumps are 94 in. diameter x 11} in. stroke, 
and the set is capable of dealing with about 18,000 lbs. of 
steam per hour, condensed in a surface condenser. 

\ well-finished model of the new type of Blake vertical 
boiler is shown. Its advantages are apparent, in that stay 
tubes and solid stays are not required, both tube plates being 
circular in form, and therefore self-supporting. The heating 
surface is also better distributed in the water space than in 
the older types, and better facilities for scaling are afforded. 
This boiler is manufactured in a range of sizes from 4 ft. 
diameter x 9 ft. high, up to 8 ft. x 16 ft. 6 in. high for 
pressures up to 160 Ibs. 

Some excellent photographs of large engines and boilers 
iiade by the firm are shown. 

In connection with large blowing engines for blast 
furnaces is shown Westgarth’s patent pneumatically 
cushioned air valve, which is specially suitable for running 
at a high speed or for blowing high pressures. 

\ sectional drawing of a Weiss counter-current condensing 
plant is exhibited, for the manufacture of which the com- 
pany are the sole licensees for Great Britain. The advan- 
tages of this type of condenser are its great reliability owing 
to the simplicity of its construction, and its positive regula- 
tion of the‘amount of the condensing water, so that if from 
any cause the vacuum is reduced, there is not a corresponding 
diminution in the supply of condensing water, as is the case in 
other types of condensers where the pumps simply abstract 
the water from the condenser, it being drawn in by the 
vacuum, 

[t is said that this apparatus uses less condensing water, 
that the hot-well is hotter than with any other con- 
denser, and that it is the only condenser that can use hot 
condensing water. These qualities make it peculiarly 
adapted for use with fluctuating loads, in central condensing 
plants, and in situations where water is scarce or warm 
(125° to 140° F. not being prohibitive), or where water has 
to be artificially cooled, as the size of the cooling apparatus 
rquired with the Weiss condenser will be proportionally 
small, 

In addition to the large dynamo already described, there 
ure also shown other electrical exhibits, all of Messrs. Brown, 
boveri & Co.’s manufacture. 

One of these is their standard open type continuous- 
current dynamo or motor, shunt wound, with four poles. ~ 


As a dynamo, with an output of 20 Kw. at 1,000 revolu- 
tions, it generates 87 amperes at 230 volts, and 30 B.H.P. 
is absorbed. As a motor absorbing 20 Kw., and receiving 
91 amperes at 220. volts, it gives out 25 B.H.P. at 830 
revolutions, 

There is also a series-wound enclosed ventilated motor 
designed for use on cranes, hoists, &c., for a pressure of 220 
volts, output 20 B.H.P. at 550 revolutions. The output is 
rated by the load which the motor will carry for one hour 
continuously, with a temperature rise of 70° F., and it 
would, of course, be rated lower for continuous working.. 

Its advantages are low speed, large overload capacity, and 
high efficiency and reliability. 

Next this is exhibited a_continuous-current controller, 
designed for regulating the speed, and reversing the direction 
of running of continuous-current motors, when such are 
used for cranes, hoists and similar work. It combines a 
reversing switch, regulating resistance (with a magnetic 
blow-out to extinguish the'arc formed on opening the circuit) 
and a short-circuiting switch which closes the circuit of the 
motor on itself, thus causing it to act as a dynamo, and 
bringing it to rest immediately. It has only one operating 
handle, and no separate resistance boxer, and is designed to 
give 50 per cent. speed regulation. 

There is also shown a three-phase motor, with an output 
of 15 B.H.P. at 800 revolutions per minute, 200 volts, 40 
cycles per second. Such motors have no commutator, are 
of simple construction, are easily repaired, and require 
practically no upkeep. When wound for high and 
dangerous pressures, the starting resistances, being inserted 
in the secondary windings, have no connection with the 
high pressure supply. The pressure on the starting resist- 
ance at the moment of starting, will be about 150 volts, 
and will be niJ when the motor is working at full load. 

Next to the three-phase motor is shown a three-phase 
controller for crane, hoists, &c. This ccmbines a reversing 
switch which opens, closes and reverses the connection from 
the mains to the stator of the motor, and a sub-divided 
three branch resistance which is connected to the slip rings 
of the rotor. It has only one operating handle. A similar 
controller was recently illustrated in connection with our 
articles on electric cranes. 

There is also shown a small single-phase alternating cur- 
rent motor, having an output of 3 H.P. at 1,500 revolutions per 
minute, 110 volts, 50 cycles per second. This is a.-machine 
designed for use on the lighting circuits of towns supplied 
on the alternating current system. 

Such machines are intended to be started light, usually 
with the belt running on the loose pulley on the countershaft, 
the load being applied after the motor has attained its full 
speed. 

Our view of the stand will serve to indicate the large 
variety of apparatus exhibited by the company and briefly 
touched upon above. 








THE TRADES UNION CONGRESS. 


In a leading article which was published in this Review on 
August 16th in the present year, after drawing attention to 
certain important decisions in the House of Lords relating 
to trades unions, we said, “ We shall be surprised if the 
unions do not ask for legislative interference with these 
drastic decisions.” To judge from the reports of proceed- 
ings at the recent Congress, it would seem that in the 
opinion of the delegates, the Parliamentary Committee, and 
last, but not least, the standing counsel to the Congress, 
nothing short of legislation will enable the unions to recover 
from the blow dealt to them by the House of Lords. 

We cannot do better than quote one or two passages from 
the written opinion of Mr. Edmund Browne, barrister-at- 
law, which was read out to the meeting held.at Swansea on 
September 2nd :—“ The position of trades unions created by 
the judgment in the Taff Vale case is very serious. In my 
opinion the funds of unregistered unions are equally liable 
with registered unions for damages caused by the illegal acts 
of persons acting as agents for and on behalf of those 
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bodies . . . The seriousness of the judgment in the Taff 
Vale Railway case is because of the position of the law 
‘ relating to picketing, as laid down in the case of Lyons v. 
Wilkins. Under the judgment there, it will be exceedingly 
difficult to conduct a strike with any degree of success with- 
out doing illegal acts. The consequence of these acts, if 
done, in the words of Lord Macnaghten, by persons who, 
from their position, might be taken fairly to represent that 
body, will be to render the funds of the society liable for the 
damage occasioned by such illegal acts.” He then recom- 
mends that in the first case, where an injunction is sought 
to restrain picketing, the case should be carried, by authority 
of the Congress, to the House of Lords, in order to see how 
far the coercive methods of the unions can be carried on 
upon the old lines. 

The prospects thus held out by their standing counsel are, 
from the point of view of militant trades unionists, dismal 
in the extreme. Their standard. weapon of offence—the 
strike—has been examined and found wanting; to what 
measures, in their extremity, are the representatives of labour 
now compelled to have recourse? In the first place, it is 
urged that the union rules must be remodelled in order to 
ear-mark a portion of the funds in such a way that it cannot 
be attached in any legal proceedings, and a suggestion 
to this effect was recently put forward at a meeting of the 
Amalgamated Society of Railway Servants. Up to the present 
time, one of the chief arguments put forward by the sup- 
porters of trades unionism in support of their immunity. has 
been :—“ These funds have been collected for the benefit of 
the aged, the fatherless, and the widow; to render them 
liable to be seized for other purposes would be un- 
just.” But, on the other hand, all the funds of the unions 
have always been liable to be drawn upon to supply the 
sinows of war in a protracted strike. Little did the framers 
of this rule think when they drew it up that one day they 
would be hoist with their own petard! Let us suppose that 
the rules are remodelled in such a way that no part of the 
funds devoted to the ordinary purposes of a trade union are 
available for litigation. This will mean aserious drain upon 
the funds available for the support of a strike, especially if 
actions for damages laid at £20,000 (as in the case of the 
Taff Vale Railway v. the Amalgamated Society of Railway 
Servants) are often brought against the society. To get 
over this difficulty it is suggested that the larger unions shall 
help the smaller in emergencies. It was stated at the 
meeting that this will be necessary, because employers and 
insurance societies have come to a tacit understanding that 
they will only proceed against the smaller unions, who would 
be unable, in the event of defeat, to carry their arguments 
to the House of Lords. Even assuming, however, that ail 
the trades union funds in the country are available for the 
purposes of every dispute, however small, this fact will not 
intimidate the employers, who are anxious to maintain their 
strict rights, nor will it interfere with that impartial 
administration of the law which can always be expected in 
this country from the members of a high-minded and 
incorruptible judiciary. 

One would imagine, from the contumely wlfich has been 
hurled at the famous House of Lords decision, that the 
new statement of the law has conferred no benefit upon 
the unions themselves. That the judgment in question 
has disclosed the fact that the unions may themselves sve 
in their corporate capacity appears to have been; to a 
great extent, overlooked. On this point the learned 
counsel who advises the Trades Union Congress said, 
in his opinion :—“ The last point referred to me for 
. Opinion is as to whether or not the unions under 
the judgment have obtained any benefit in the matter 
of being able to sue employers. I think there is a great 
advantage in being able to sue, say, a vindictive employer, 
who might try to break up or otherwise injure a union for 
his benefit. If it can be shown that employers do such an 
act, I should say that a good cause of action lay with the 
union against such an employer.” One cannot fail to see 
that by this means a very important power is conferred upon 
the unions to protect their own interests in a lawful manner. 
At the same time, before setting too much store upon this 
right, they must remember that employers, as well as work- 
men, can combine ; thatsuch a combination was victorious 
in the Engincers’ strike ; and that, assisted by his fe]'ows, 


rere 


the employer who wishes to exercise his legal rights need 
- have no fear from lack of funds. 


Right-minded persons, who are told for the first time 
that they must not do unlawful acts, and who learn from 


the same source, after a long period of ignorance, that they 


are entitled to sue all who interfere with their property, 
would utter no complaint, but rather give thanks to their 
informer. Not so the trades unions, as represented in the 
Congress. Their favourite weapons of offence, the 
strike and the picket, are discredited, the illegality of 
their past methods has been confessed, even through 
the medium of their legal adviser, while the rock upon 
which they found their hopes for the future is a test case of 
picketing, which, even if it shows the particular acts in 
question are within the law, must inevitably cause loss, 
anxiety, and annoyance to some unfortunate employer who 
is made the subject of the experiment. We understand that 
the Blackburn strike, in respect of which an injunction to 
restrain picketing has recently been granted, is to be treated 
as a test case and carried to the House of Lords. We can 
only hope that neither the Law Courts or the Legislature 
will favour any extension of the principle which was 
asserted by the majority of the Law Lords in deciding 
“ Allen wv. Flood,” or sanction forms of coercion which 
were found not to be present in that case. 





ENGLISH AND AMERICAN RAILWAY 
SIGNALLING, 


By J. PIGG. 


(Continued from page 540.) 
Aw excellent idea of the simplicity of the arrangements is 
obtainable from figs. 14, 15 and 16, which when joined end 
to end in the order given show two complete block circuits, 
with an engine just entered upon the second, and part of the 
blocks leading to and from the first and second sections 
respectively. A is the track battery and B the track relay, 
and their relative position in the block will be observed. ¢ 
is the battery brought into use by the track relay, B, for 
operating the motor valves of the “home” signal at that 
place and the distant signal at the rear block post ; @ is the 
insulation between adjoining track sections, and F is a 
simple two-point make or break switch operated by the arm 
of the “home” signal, the effects of which in the two 
positions occupied by the arm are shown diagrammatically 
by the vertical springs. The action of the switch is to close 
the two distant signal circuits when the “ home ” signal 
arm is lowered by the action of the track relay, and to open 
them when the arm is at danger. In fig. 14 the track relay 
is energised and the “home” signal is lowered. The 
distant signal, however, is at danger at the first block post, 
and a reference to fig. 15 will show that this is due to the 
opening of that circuit by the switch F at the second block 
post, in consequence of the track relay at that point being 
short circuited by the engine which has just left for the 
third block post. It will be noticed that the “home” 
signal circuit is dependent upon the energising of the track 
relay. The “distant” signal circuit, however, depends 
upon the position of the “home” signals at its own and 
the rear block posts as well as upon tl:e position of the track 
relay tongue. It will also be noticed that when the track 
circuit relay is short circuited, the circuits operated from it 
are not only broken at the switch ¥, but are also earthed at 
the battery end. Where unattended points leading to a 
siding occur in a block section, and are opcrated by the 
train hands as occasion requires, the movement of the switch 
short circuits the track, and in order to prevent vehicles 
standing in the siding from fouling the main line, a certain 
section of the siding is connected with the track circuit, £0 
that vehicles must be pushed clear of the main line befote 
the short circuit of the main line can be taken off. The 
track circuit requires only one wire between the block posts, 
and the arrangements are such that there is no danger of a 
false clear signal being given by the wire coming in contach 
with another. 
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It may also be noted how almost everything in the nature . 


of a defect tends to the exhibition of the danger signal and 
so ensures safety at the expense of delay. Loss of air 
pressure, accidental short circuit, or defective insulation of 
track rails, a break in the circuit such as might be caused 
by dirty contacts at the switch ¥, or the relay 8, or failure 
of track or relay battery ensures both the “‘ home” and the 
corresponding “distant” being promptly put todanger. A 
break in the line wire between block posts puts the “ dis- 
tant” to danger and leaves the “home” unaffected. The 
only points which seem doubtful are defective short circuit, 
when the block is occupied, from sanding or other causes, 
and failure of the insulation between adjoining track cir- 
cuits. ‘The former defect would cause the signals at the 
entrance of the occupied section to be lowered }immediately 


Fia. 14. 


























Fia. 15. 














Whatever the position of the train might be. The effect of 
defective insulation between adjoining sections is more 
obscure, and depends upon other conditions at the time. 
It would seem, however, that one result would certainly be 
the placing of both signals to danger at the rear station. 

The Westinghouse system is an instance of the method of 
Working in which the signals are kept in the line-clear 
Position at all times when the section is unoccupied or not 
otherwise blocked. Another system of working is that in 
Which signals are, kept at danger except when required to 








be lowered for a train to pass. The Hall* syste:a in use in 
the Unitcd States is one of the latter class, and, moreover, 
it is one in which the signals are operated by electric 
power. ; 

The system provides for the operation of “ distant,” 
“home,” and advanced or starting signals in places where 
it is du irable to draw a train forward for shunting or other 
purposes before the block ahead is clear of the preceding 
train. Besides this, warning bells are prov'4~.) and operated 
at all switches in a section. All signals are operated by 
electric power ; the motors being about 4 H.P., for which a 
battery of from 10 to 16 Edison-Lalande cells, type 8, is 
required. The motor is attached to the signal above the 
counterweight, which it works by means of a stranded wire 
cable, the other énd of which is attached to a drum in gear 
with the armature shaft, so as to effect a reduction of speed 
in the ratio of 25 to 1. : 

Fig. 17 represents the wiring of the motor circuits. A is 
the motor, m a magnetic brake acting upon an iron disc, d, 
attached to the armature shaft, and ¢ is a commutator for 
altering the circuits automatically. The commutator is 

















To track pane aie 


re’ay. 











driven by a worm and gearing on the drumjshaft. When 
the relay is first energised the commutator is as shown, and 
current passes through the motor, which lowers the arm. , As 
the motor runs the commutator changes; the circuits, in 
effect, as if the vertical passed gradually to the opposite end, 
breaking the motor circuit, and passing the current from 
the battery through the brake coils—which are of high 
resistance and take comparatively little current—instead. 
The magnetic brake draws up the motor, and holds it after 
the signal arm has been lowered. The signal is raised to 
danger again, when the armature of the relay is released, by ” 
the counterweight, and the commutator resumes the position 
shown by the rotation of the armature under the action of 
the counterweight. It will be noticed that in this position 
of the commutator the motor circuit is short circuited as 
long as the relay is not energised. Hence the current gene- 
rated by rotation of the motor armature by the falling 
counterweight acts as a brake and ensures the' signal taking 
its position without undue shock. 


(To be continued.) 








REVIEWS. 





Theoretical Elements of Electrical Engineering. By CHARLES 
Proteus Sremmetz. New York: Electrical World and 
Engineer, 1901. 

While this*treatise would appear from its title to cover 
the wholé*range of electrical engineering, only 54 pages out 
of 320 are devoted to-continuous currents, the remainder 
b-ing given to alternating current calculations. 

The book ig divided into two parts, Part I. being on 
General Theory, and Part, II. on Special Apparatus. 

In part I%, which gccupies 119 pages, and which forms a 
good introduction to the theory of alternating currents, the 





* See Railroad Gazette, December 3rd, 1897, 
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- author has included many solutions of problems arising out 
of, and illustrating the principles previously discussed, and 
what is more to the point, the problems are so chosen as to 
be of practical interest to manufacturing engineers and to 
designers of electrical machinery. 

As is Mr. Steinmetz’s custom, ‘his calculations are, 
wherever possible, made by the help of the complex 
variable. To anyone who is conversant with this method 
of calculation the book is consequently attractive, interesting 
and useful, but we think that a full explanation should 
have been given for the reader who is accustomed to 
ordinary algebraic analysis only. Different writers have 
different ways of using the complex variable, and each 
should explain his particular method if he desires his book 
to be rendered intelligible to what we may term the non- 
mathematical reader. It is difficult to understand why 
Mr. Steinmetz writes the E.M.F. equation for an inductive 
circuit 

ri—jguiz=e, 
and someone else writes it 
rit Lite. 

The latter form is, to our mind, the better, since 77 is a 
vector, a right angle in advance of 7, and the equation is 
capable of a simple physical interpretation. 

In Part II. the chapters of especial interest are those on 
Commutating Machines and Synchronous Converters, and 
these are really very instructive. The former considers 
armature winding, effect of saturation on magnetic distribu- 
tion, effect of slots on magnetic flux, armature reaction, 
compounding, characteristic curves, efficiency and _ losses, 
commutation, &c., of direct-current generators and motors, 
The latter is the most complete treatment of rotary con- 
verters we have yet seen, and is worthy of a place in a 
treatise which does not pose as being elementary. The re- 
mainder of the book is devoted to induction machines, and 
is more or less a repetition of what the author has already 


given us in his book on “ Alternating Current Phenomena.” © 


We think, indeed, that Mr. Steinmetz’s book on the “ Ele- 
ments of Electrical Engineering,” will be more widely read 
than his “ Alternating Current Phenomena,” at any rate, in 
this country, since” it ‘is of more practical value to the 
general electrical engineer. 

It must be remembered that while many are engaged in 
alternating current working, very few are capable of 
digesting its- theory up to date, and the writer who wishes 
to accommodate the largest number of readers must be very 
explicit in his statements. We recognise in Mr. Steinmetz 
one of the foremost in the theory of alternating current 
machinery, but he would appear to us to bea little too 
implicit and not sufficiently explicit in his writings. 

Those who can follow Mr. Steinmetz’s book, we would 
advise to do so, for it contains much valuable information. 





Original Papers by the late John Hopkinson, D.Sc., PRS. 
In two volumes. Edited with a memoir by B. Hopkinson. 
Cambridge: At the University Press. 


These two volumes of the papers of John Hopkinson will 
be read with interest by all engineers and physicists, and 
will take place among the permanent classics of an engi- 
neer’s library. Hopkinson’s position was a peculiar one. 
Neither a very great engineer, nor a great inventor, a great 
man of science, nor a great teacher, he was in his own line 
incontestably the most prominent-man of his day. With a 
striking directness of purpose he mastered the most difficult 
and exact science of the time, mathematical dynamics, for 
the purpose of becoming a practical engineer. Most men 
who possess strongly practical minds find it difficult to con- 
centrate themselves for a long time together on the study of 
abstract theory, while few who have once experienced the 
full delights of mathematical physics would willingly serve 
a less exacting mistress. Hopkinson had the power of 
following with unswerving energy a path that he had 
deliberately chosen, and the somewhat narrow limitations of 
the work he has left behind him are those fixed by his own 
purpose. 

The most attractive parts of the work of so strenuous and 
cultivated a mind are likely to be those which were the 
occupation of his leisure rather than the solid work of his 


profession, and this is very much the case in these volumes, 
Of the essays and addresses printed here, we think that most 
readers will be tempted to pass over the records of his work 
on the magnetic properties of iron, the methods of testing 
dynamos, and the residual charges of dielectrics, to read the 
papers on the rupture of iron wires by sudden blows, on the 
stresses in a rotating disc, the rigidity of a moving chain, 
It is somewhat remarkable that the papers dealing with these 
minor problems, incidental to his main work, should be so 
fewin number. Most men of varied talents are tempted to 
spend time on the side issues which constantly present them- 
selves to any active and inquiring mind—questions often of 
small importarice, but interesting, curious, or even merely 
pretty. Not afew men indeed fritter away all their time, 
and waste considerable abilities on discussions of what are 
often only childish puzzles. Hopkinson not only possessed 
ability of an exceptional kind, but knew how to turn it to 
the best advantage. He obtained his remarkable results by 
sheer concehtration of his powers. 

His early and tragic death was a bitter misfortune. Ty 
intellectual gifts and sane judgment, as well as by physical 
energy and an amiable disposition, he was qualified to take 
the highest and most honoured place among English engi- 
neers. He wanted only the sanction of years. We lhiave 
never heard of his having an enemy, and we have met many 
who were ardently attached to him. 





Electric Bells. By P. N. Hastuck. London : Cassell and 

Co., Limited. 1900. 

This book is based on articles which have appeared from 
time to time in the pages of Work, boiled down and blended. 
Naturally, therefore, we find here and there marked traces 
of its origin in the shape of repetitions, inconsistencies, and 
not alittle irrelevant matter. The editor goes out of his 
way to include definitions of horse-power, &c., and, as usual, 
get confused between power and work. In consequence we 
are variously told that the kilowatt is the Board of Trade 
unit, or electrical energy expended at the rate of 1,000 
watts per hour ; the correct definition, however, is also given, 
Pages 12 and 13 might well be omitted. 

When the definitions have been judiciously skipped we find 
the remainder of the book to be of a thoroughly practical 
and useful nature. The instructions for wiring and jointing 
are clear and adequate, and the diagrams of connections are 
intelligible. The use and treatment of zinc tubes, as well as 
of paper and armoured tubing, are explained ; special systems 
of. wiring, burglar alarms, and primary cells are fully dealt 
with. The construction of electric bells receives a special 
chapter of a somewhat tautological nature. Pushes and 
indicators are also described in detail. 

One of the best features of the book is the large number 
of good illustrations. | Undoubtedly, the work should be of 
the greatest service to those engaged in practical bell- 
fitting. ° 








THE AMERICAN NERNST LAMP. 


Tur practical development of the Nernst lamp in America 
appears to have reached an advanced stage, if we are to judge 
by the description of the results obtained, given in a paper 
read in August by Alexander Jay Wurts before the American 
Institute of Electrical Engineers. Several investigators in 
the United States have been working on the lamp since it 
was imported from the laboratory: of the inventor at 
Goettingen, and the practical difficulties in details which 
have hitherto stood in the way of the commercial success of 
the lamp, have apparently been overcome in a very satis- 
factory manner. The American Nernst lamps are now made 
in various sizes from 50 C.P. up to 2,000 c.p.; their 
efficiency compares favourably with that of the arc lamp, and 
is more than twice that of the carbon-incandescent lamp; 
the average life of the lamp has been found to be from 800 
to 900 hours; and the cost of a single lamp is estimated a8 
approximately 10s. Such being the result of trials, even on 
a small scale, the author of the paper appears to be justified 
in his conclusion that at the present date “the Nernst lamp 
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can in no sense-be considered an experimental device. The 


development of details connected therewith has continued 
until all question of doubt as to its commercial success has 
been removed bythe operation of a large number of lamps 
of various sizes and finished pattern for extended periods 
under commercial conditions.” 

We take from Mr. Wurts’s paper a description of some of 
the more important details of construction as worked out in 
the United States. Mr. Wurts proposes the following names 
for the principal parts of the Nernst lamp. The “ glower” 
is the filament or light-giving body. The “ballast” is the 
steadying resistance connected in series with each glower. 
The “holder” is the removable piece containing glowers 
and heaters. The “ heater porcelain” is the porcelain disc 
in the holder immediately at the back of the heater. The 
‘‘ heater case” is a small glass globe used in the six-glower 
and 30-glower lamps. 
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—CONTACT PRONGS. 


Fia. 2. 


The standard 220-volt glower is about 25 mm. long and 
‘63 mm, in diameter, and is made by expressing from a die a 
dough made of the rare earths mixed with a suitable binding 
material. The porcelain-like string thus made is cut into 
lengths, dried, roasted, and finally attached to lead wires, 
The attachments or conneetions of the glower to the wires 
have been found to offer the greatest difficulty. Nernst wound 
a few turns of platinum wire round the ends of the glower, 
but the shrinkage of the glower ends, in the course of time, 
caused the contacts to deteriorate. In the Hanks terminal 
the conditions are reversed. A platinum bead is embedded 
in the end of the glower in such a manner that the shrinkage 
of the glower material-tightens the contact and maintains 
intimate contact between the platinum bead and the glower. 
The lead wires are fused to the embedded platinum beads. 

The glower, when heated, is supposed to undergo electro- 
lytic decomposition under the action of the current, though 
the nature of this action is as yet by no means fully under- 
stood. At all events, the action of the current, whether 
electrolytic in the ordinary sense or not, is very marked, 
resulting in a black deposit on the negative end of the 
glower, which spreads gradually from the negative towards 
the positive terminal. As this deposit increases, the voltage 
of the glower changes somewhat, and the candle-power and 
efficiency fall off, owing to the poor light-emitting properties 
of the blackened portion. As might be expected, no elec- 
trolytic action is apparent when operating with alternating 
current. 

The relation between the volts and amperes of the glower 
appears to be influenced to an extraordinary extent by the 
nature of the gas which surrounds it. The curves given by 
nitrogen and hydrogen are quite different from those given 
by air ; oxygen gives almost the same curve as air; and a 
vacuum gives the same kind of curve as hydrogen. This 
curious influence of gases upon the current and voltage of 
the glower has not yet been explained, and is a problem of 
great scientific interest. Up to. the present, no gas has 
been found to be superior to ordinary air for practical pur- 
poses—which is fortunate. . In air the voltage of the glower 
increases up to the point of maximum efficiency, whereas in 
other gases the voltage falls rapidly before this point is 
reached, consequently a much less steadying resistance is 
required with air. 

For the steadying resistance or. ballast,.iron wire has 
proved to be the best material, on account of its rapid 
increase of resistance with rise of temperature. Mr. Potter 





has devised a ballast which meets in a very effective manner 
the peculiar requirements of the glower. It consists of an 
iron wire properly mounted in a small glass tube filled with 
some inert gas. This ballast has a high corrective power with 
a minimum resistance at normal, and oxygen being entirely 
excluded, the wire can be used throughout the entire range 
without danger of destruction. The efficiency of the ballast 
is shown by the fact that the resistance of the ballast 
increases 150 per cent. for a 10 per cent. increase of 
current. 

The perfecting of the heater for raising the glower to a 
conducting temperature has also involved a great deal of 
experimental work. As now constructed, the heater consists 
of a thin porcelain tube over-wound with fine platinum wire 
pasted with cement, the cement serving as a protection to 
the platinum wire from the intense heat of the glowers. 
The life of this heater is probably several thousand lamp 
hours, and when worn out the value of the platinum scrap is 
nearly 90 per cent. of the original cost. 








Fra. 3. 
Fia. 4. 
Tae Bras OM ate RRA S 
HOLDERS FOR. THE SIX, TWO AND THREE,“AND ONES 
Fra. 5. 
Fia 6. 








If a lamp is.to b: automatic, it must be fitted with an 
electro-m ignet to disconnect the heater from circuit as soon’ 
as the glower has been lighted. ‘Simple as such an automatic 
cut-out appears to be, many practical difficulties arose in its 
application to the lamp. The following are some of the 
requirements of the cut-out; the coil must be heat proof, 
the cont ict must not-weld, and the moving member should 
not hum on alternating current. These requirements are 
severe, but they have all been met in a satisfactory manner 
by emb2dding the coil in cement, by making the contact of 
silver, and suspending the moving member from a: single 
point. 

The cit-out is illustrated in fig. 1; 1 is the coil, 2 the core, 
8 the armature or moving member, which is round in section, 
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4 is a silver band, which makes contact by gravity with two ° 


silver wires (not shown) forming a V, 5 is a strip of sheet 
steel “007 in. thick, which is inserted in the armature and 
securely held by a pin, 6 is a steel rod or support for the 
armature, and 7 is a hole in the steel strip 5, somewhat 
larger in diameter than the pin 6, so that when the armature 
is attracted by the magnet, there is practically only a single 
point of contact between the strip 5 and the supporting 


ciency of the glowers. Platinum black is deposited on the 
heater porcelain, and will, in time, short-circuit the heaters 
if not removed. This difficulty has, however, been over- 
come by several ingenious devices. 

The quality of the light of the Nernst lamp is remarkable 
for its beauty and close approximation to daylight. The 
light of the lamp is steadier under variations of the service 
voltage, than in the case of the carbon-incandescent lamp. 














Fia. 7. 


pin 6. This construction entirely avoids the humming 
sound so persistent in the ordinary types of alternating 
current apparatus. 

The lamps thus far developed are indicated in the follow- 


ing table :— 


Candle-power. Voltage. No. of glowers. Style. 
50 110 1 Indoor 
50 110 i Outdoor 
50 220 1 Indoor 
50 220 1 Outdoor 
100 220 2 Indoor 
170 220 3 Indoor 
400 220 6 Indoor 
400 220 6 Outdoor 
2,006 220 30 Indoor 


The main features are the same in all. The indoor lamps 
are provided with ornamental spun brass housings; the out- 
door lamps with neat japanned cast-iron housings. Single 
glower lamps have single-pole cut-outs, whereas all the mul- 
tiple glower lamps are provided with double-pole cut-outs, 
the reason for this difference being that the extremely high 
temperature in the immediate neighbourhood of a number of 
glowers tends to establish leakage currents between the 
glowers and heaters, unless the latter be entirely disconnected 
from the circuit. 

The six-glower lamp will be described as typical of all the 
others. This lamp is suspended from an eyebolt which, 
being removed, allows of immediate access to the inner 
parts. On removing the housing, the ballasts are seen 
placed in a semi-circle around the cut-out, the arrangements 
of the parts being such as to make all easy of access. The 
connections are made with small aluminium plugs; all the 
parts are mounted on porcelain, there being no combustible 
material whatever in the lamp. The heaters and glowers 
are attached to a removable piece or “ holder,” the result 
being that the heaters, backed by a porcelain disc, are imme- 
diately above the glowers. This secures stagnation of heat 
from the heater whereby the glowers are lighted in the 
minimum time, absence of shadows, and stagnation of heat 
from the glowers whereby their efficiency is greatly increased. 
The arrangement of the parts of the six-glower lamp is 
shown in fig. 2; 1 and 2 represent the line terminals; 3 the 
actuating coil; 4 and 4 the double pole cut-out; 5 the 
heater; 6 the glowers; and 7 the ballasts, there being, of 
course, one ballast for each glower. A small glass globe, 
called the “heater case,” is held by spring clamps around 
the glowers, the function of which is to retain the heat, and 
thereby decrease the time of lighting and increase the effi- 


Fig. 8. 


Fia. 9. 


The fact that reliable Nernst lamps of high voltage can be 
made is of considerable importance, considering how unre- 
liable the high voltage carbon lamps continue to be up to 
the present. 

The illustrations (from the Electrical World and Engineer, 
New York) show some of the types of the American Nernst 
lamp, also some of the separate parts. 








LOAD FACTORS, 


By W. H. BOOTH. 


As the question of load factors has again come to the front, 
it may not be out of place further to discuss the matter. 
It is first necessary clearly to define what we severally may 
mean by the term load factor as applied to electrical power 
or light stations, for there are two load factors, namely, the 
station load factor and the running plant load factor. It is 
the former that is of chief importance. The latter does not 
merit so much consideration. The running plant load factor 
is simply the ratio of the units generated by the running 
plant in a given period to the units that would have been 
generated by the same plant if run steadily at its nominal 
rating. It is thus possible for the load factor to exceed 100 
per cent. ; and, moreover, the ratio is dependent so much 
upon the nominal rating as to be quite useless as a guide, 
for there appears to be no standard system of rating plant. 
Assuming, for argument, that the term may be employed, 
however, it may be said that in a lighting plant the load 
factor of the running plant may be kept very close to 100 
per cent., because, in a light station, the load is steady, but 
with a gradual increase and decrease over such long periods 
as to admit of fresh sets being started to meet the load, and 
of sets being stopped as the load falls off. In a power 
station this is not possible. The load varies all day long 
very rapidly between extreme limits, and the plant load 
factor cannot be high, but must, if a station be run properly, 
approximate to the station load factor or load factor proper. 
The use factor of plant is a term that may be discussed in 
this connection, as to which more anon. 

The station load factor is different altogether from the 
plant load factor. It is the ratio of the mean station 
output in a given time to the maximum output. It is a 
most important factor to know, because on it depends the 
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whole question of engine type, the economy of batteries, and 
so on. In one sense the station load factor is of small 
account in a lighting station. The mean load of a lighting 
station is made up of a steady long-continued period of low 
output, and of a short period of maximum output; but this 
state of affairs is, as above stated, met by regulating the 
plant at work to suit the load, and a bad station load 
factor does not imply that the plant is being run unecono- 
mically while it is being run, whereas in a power station a 
bad load factor does imply wasteful and uneconomical run- 
ning. Here, again, comes in the use factor of plant. Ina 
power station the use factor will be high, because, except 
perhaps for a single spare set, all the plant is run all the 
tine. In a lighting station the use factor is low, because the 
buik of the plant is only run for quite a brief period. In 
this case a poor use factor points to the economy to be 
derived from batteries. In the case of the power station, 
hatteries are indicated by a low station load factor, and not, 
hy the use factor at all. 

In power work the load variations are wide and rapid. 
Ex:erience has shown me that this factor must be sought 
empirically. I have previously pointed out how it may be 
approximated to in ordinary English tramway stations with a 
clo-eness sufficient for purposes of power plant calculation. 
It is dependent, of course, on an enormous number of factors, 
but the cumulative average of all these factors is such a 
ge:-ral mean, that it may be stated that load factor in a 
trauiway station is practically a function of the number of 
loais. A car isa load. The load factor is dependent upon 
the number of such cars, because the cars, by their starting 
anc stopping, each give an exceedingly bad load curve, and 
only by numerous superpositions of these bad load curves, 
on upon another, can a better average curve be secured. 
An infinity of cars would give a perfectly level curve, or a 
factor of 100 per cent., and in practice the load factor 
ap} roaches to 100 per cent. a long way before the cars attain 
infinity in number. 

‘hus, with an average number of running cars of 64, the 
load factor will be about 45 per cent. Hence the import- 
ance of knowing what is the number of running cars. This 
can only be known when the total car-hours are known, when 
the average number of running cars can be found by 
dividing the car-hours by the station running hours. Here, 
again, the question of different conditions in different 
systems might be thought to act to vary results, but experi- 
ence shows that if the number of running cars be found by 
this system, the load factor can be found from the number of 
cars within a fraction, that will be more accurate than any 
of the guess-work systems.that appear to be at the founda- 
tion of most plant proportions. It is, indeed, easier to cal- 
culate load factors from the above data than it is to wring 
out the car-hours from the traffic man, who cares for none 
of these things. Given the number of cars always at work 
as an average, we should find approximately the following 
load factors to obtain :— 


Cars... 1 8 27 64 125 
Factor... 10% -22% 34% 45% 67 % 


With such figures to guide us we can do much, and their 
accuracy can be tested by any station man who will fish out 
his car hours and determine his “ average running cars.” 
The “ average running cars,” I admit, is an arbitrary figure, 
for in no systems do the running cars remain equal all day 
through. Still, the figure is good enough for calculation. 
Thus, for example, it is self-evident that in small systems 
running few cars the load factor is very poor, and when 
compound engines are used they must inevitably prove 
wasteful, because with them the ratio of expansion at small 
load is altogether extravagant, and there is no engine so 
wasteful as an underloaded engine. Load factors, therefore, 
in power stations exercise an enormous influence upon engine 
types, or should do so. » Again, they ought to determine the 
(uestion of accumulators, and the use or non-use of accumu- 
lators determines the type of engine. With an accumulator 
the engine may be reduced in size almost in the ratio of the 
load factor, while it may at the same time be raised in its 
character, for it will pay to run an economical type of engine 
on the steady load secured by means of accumulators. 

The accumulator has an important influence upon the 
running plant load factor, which may be brought up to any 


desirable figure and maintained there. It also brings up the 
load factor of the station to nearly 100 per cent. This 
being so, it follows that where there are many cars and a 
high load factor, the good influence of batteries is less felt. 

It is then evident that station load factor, plant type, size 
and arrangement, are all closely interwoven, and that a new 
station cannot be economically designed unless the vital 
figures can be approximated to, and the first figure to be known 
is the average car number as regards use factors ; far too little 
has been done to secure these. Few tramway managers have 
a knowledge of what proportion of their capital is lying idle. 
Yet the average use factor of cars is often as low as 50 per 
cent. In some eases it is only 35 per cent. The use factor of 
the track is never even dreamed of. Managers do not 
inquire how many car miles are run on each mile of track. 
They do not enter into the question of how they might 
make a greater use of their car bodies if they possessed 
bogie trucks in place of enlarged single truck horse cars. 
Yet all these matters are purely those of factors. 

Tramway statistics are, indeed, deplorably lacking. The 
neglect of them accounts for the very poor returns from 
electrical tramway undertakings, few of which do not start 
out handicapped by unnecessary power plant, and generally 
excessive capitalisation in certain directions that might be 
avoided. 

Some of the fuel consumption rates given in the Review 
by correspondents seem to me to err on the side of modera- 
tion, but they are of little value unless we are informed how 
the load factor is arrived at, and what the plant consists of. 
With a 50 per cent. load factor, coal at the rate of only 3 lbs. 
per unit inclines one to ask for more information as to how 
such a result was obtained. 

Were the influence of load factors on steam consumption 
better understood, we should see less of specifications 
for tramway plant that call for steam consumption tests 
under full load conditions. Tramway sets ought to be tested 
on a load varying between selected limits. They should 
maintain speed at the maximum load, and their type should 
be left to the makers. We should then see what steam 
engine makers could do in real economy, as distinguished 
from the sham economy of full load testing. 





CORRESPONDENCE. 


Continuous Current Dynamos. 


My attention has been called to an article by Mr. Claud 
W. Hill in your issue of September 20th. The values 
obtained for 7 in the formula No. 3, given in my paper to 
Section IX. of the Engineering Congress, undoubtedly 
correspond with the method used in Messrs. Parshall and 
Hobart’s calculation. 

Mr. Hill does not give the particular case where he finds 
the values are not in accord, so that I am unable to point 
out where the error occurs, but the formule have been 
abundantly checked, and Mr. Hobart mentioned in the 
discussion of the paper that he had found to his surprise 
that the simple formula, No. 4, which is derived from the 
one to which Mr, Hill refers, expresses the value correctly. 
In the formula as stated by Mr. Hill, he has omitted to 
recognise that the electromotive force and self-induction 
are proportional to the square of the turns. The results 
given in the Table at the foot of his article indicate very 
clearly that the ratio : is a more direct guide to the com- 


mutating qualities of a machine than the figures given in 


the fourth column of his Table. The ratio : is not, how- 


ever, by itself an infallible guide. The absolute value of r 
is of the greatest importance. 

The latter paragraph of Mr. Hill’s regarding costs of 
machines is quite right, and he will find that the example 
I have given in. diagram, fig. 3, in my paper brings this 
out quite clearly. 

Henry A. Mavor. 

Glasgow, Ortober 5th, 1901. 
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Electricity Works Costs. 


With respect to your criticism of our costs appearing in 
last week’s issue, I would like to point out that it cost us 
about £100 in law expenses to get our assessment figures 
equitably adjusted. This has made a considerable difference 
in our establishment, &c., cost per unit. 

I think that when you review our nezt year’s accounts, 
you will probably find that the first year’s costs represent 
more closely than the second year’s the stable condition. 

I am sure all chief engineers are grateful for the 
REvIEW’s criticisms, which invariably lead to a closer 


examination of each one’s results. 
Norman Staniland. 


Canterbury. 











BUSINESS NOTES. 


Electrical Wares Exported. 
WEEK ENDING Oct. 9TH, 1900. WEEK ENDING Oct. 8TH, 1901. 








Alexandria .. oe .. Value £418 | Adelaide .. aise .. Value £299 
Auckland oe as oe 20 | = Teleg. wire -- 289 
Brisbane o° os se 80 | Alexandria .. ee - 1,280 
. Teleg. cable .. -. 178 | Amsterdam.. ate 83 
Buenos Ayres. Teleg.mat. .. 456 | Bangkok . ea = oe 84 
* Teleg. wire .. 343 | Bombay. Teleg. wire .. ee 82 

Calais. E/’ec. fuses ae ox 52 | Brisbane. Teleg. poles & fittings 1,544 
Calcutta .. oe ce -» 106 | Buenos Ayres oe os «- 625 
Cape Town .. ‘5 os -- 818 Calcutta .. oe ee -. 3864 
Re Telephones RA 50 - Teleg. wire .. -. 836 
Colombo ae ae -. 805 Cape Town .. oe oe oe 69 
Copenhagen o a a6 80 | Pa Teleg. sundries .. 1,194 
es Teleg. wire .. 182 Colombo .. ae se oe 19 
Durban ° ee - -- 452 9 Teleg. mat. .. -. 260 
East London we ea ee 15 Copenhagen a“ ae o- - 400 
Fremantle .. es - es 66 ” Teleg. wire « me 
Gibraltar ee eo oe 90 Delagoa Bay ee oe -. 182 
* Teleg. appar. +. 668 | Durban a oe os ee 22 
Grenada . ee a0 eo 90 | Gibraltar .. ee oe os 44 
Jamaica .. ss ae o> a9 Gisborne... om Pa oe 261 
Lyttleton .. oi avs .. 286 | Halifax. Teleg.mat. .. -- 600 
Malta.. ry ss se -» 156 Hamburg. Teleph. apparatus 120 
= Teleg. mat. .. ~« 2 Hong Kong.. a5 24 ie 9 
Melbourne .. os on -» 102 | Madras ee os oe so a 
5 Teleg. mat. .. 861 Malta oa Par oe ae 17 
Ostend ee * oo ape Melbourne .. - oe +» 1,085 
Perth.. oe ae oe -- 160 Rio Jantiro. Teleg. mat. oe 65 
Port Elizabeth .. ee os JD St. Petersburg .. ee oo 6266 
Rio Janeiro.. 20 ae ee 47 Shanghai .. - on oe 42 
Rotterdam .. <e on ao <2 Fes Teleg. mat. .. e- 280 
xa Teleg. mat. a 28 Singapore .. ee ee -. 104 

St. Petersburg. Teleg. mat. .. 54 Stockholm. Teleg. mat. os 26 
Saigon ore es oe = 20 | re Teleph. cable .. 181 
Shanghai .. ae oe -- 169 | Sydney xe aA -- 409 
Singapore .. °° oe oe 14 Teneriffe .. ‘ae oe ar 25 
Stockholm. Teleg. mat. oo 150 Townsville. Teleg. mat, -. 1,420 
Sydney ar a si . 1,867 Wellington .. os a oo 29 
Zanzibar .. ea “ +o 98 

Total ee £7,928 | Total =e £12,688 





Foreign Goods Transhipped. 


Brisbane. Teleph. apprt. Value £168 Perth. Elec. machinery Value £98 
St. John, N.B. Elec. machinery 90 


Total 3 -- £183 








Books Received, — “ Electrical Engineering Testing,” 
by G. D. Aspinall-Parr. London: Chapman & Hall, Limited. 1902. 

“Calendar of the Royal Technical Institute, Salford, for the 
Sixth Session, 1901-2.” County Borough of Salford: Technical 
Instruction Committee. 4d. 

“ Report of the Department of Public Works for the year 1899- 
1900, and half-year ending December 31st, 1900.” Perth, W.A.: 
By authority. 1901. 

“Description and Diagrams of Bores for Water and Coal to June 
30th, 1900.” Perth, W.A.: Public Works Department, Engineer-in- 
Chief's office. 


Canal Haulage in Russia.—The question of adopting 
electric haulage on the Ladaga Canal is at present under considera- 
ticn. The scheme has been drawn up by a foreign syndicate, and, 
according to a report from St. Petersburg, has so far met with a 
favourable reception. 


Catalogues and Lists. — The Consolidated Telephone 
Construction and Manufacturing Company, Limited, is to issue a 
new catalogue toward the end of the year, and in connection there- 
with a number of loose advance sheets are now being circulated 
describing some of the company’s newest types of instruments. 
These deal with magneto wall telephones, inter-communication desk 
telephones, the “Consolidated” inter-communication system, high 
pressure positive break switches—all of British manufacture. 

The International Electric Company's sheet for August and Sep- 
tember describes lightning arresters with H.V. guards and alarm 
signal, ammeters and voltmeters, &c. 

Messrs. Baker & Co., platinum refiners, of Newark, NJ., have 
issued an interesting little booklet of a dozen pages, in which J. L. 
Howe gives a brief account of “The Alchemistic Symbols,” their 
origin and meaning. 

Messrs. Rosling, Appleby & Fynn, of Bradford, have sent us a 
pamphlet, in which they describe with excellent illustrations their 
exhibit of generators and motors at the Glasgow Exhibition. 


The E.L.B. (British Manufacturing) Company’s new catalogue 
deals with the application of this system of illumination for com- 
mercial purposes. In view of the favourable reception which the 
method has met with abroad, the company has now taken pos- 
session of a large double factory in York Road, where business 
operations are about to commence on a large scale both for metro- 
politan and provincial centres. A separate list gives particulars of 
some of the theatre orders received and names of firms for whom 
the system has been supplied. A large number of specimen 
devices and letters are shown, also table decorations, counter dis- 
plays, window dressings, show case lighting, cornice lighting, stage 
lighting, factory lighting (flexible strip into which lamps are fixed), 
Some other pages are devoted to accessories, “ Elblight ” lamps, 
prices, &c. 

From Mr. J. Walsh Walsh, of Birmingham, we have received a 
fine show card of new shades -for electric light fittings. Very 
delicate colouring and artistic design show the shades up to advan- 
tage. The card would ornament any office wall. 

Messrs. J. H. Carruthers & Co., of Glasgow, are sending out a 
very neatly arranged illustrated pocket booklet, briefly mentioning 
their chief lines in pumping machinery. 

From the Duadbridge Ironworks, Limited, of Stroud, Glos. 
we have received a number of lists of their various specialities, 
Dudbridge portable oil engines, gas engines, patent fuel gas-pro- 
ducing plants, are described and well illustrated, and priges and 
other details are tabulated. The pictures include a view of a por- 
tion of the erecting shop. A feature of importance is the ‘ Dud- 
bridge ” electric light gas engine, in sizes from 2 to 30 H.P. 

Current prices of all-white anti-friction metals made by the 
Tandem Smelting Syndicate, Limited, are given in a list just issued 
from the press. 

From the British office (at Birmingham) of the Jones and Lamson 
Machine Company we have received one of their latest catalogues, 
describing and illustrating very fully the Hartness flat turret lathe 
and equipment as manufactured at Vermont, U.S.A. A list is given 
of purchasers of 1,700 machines, all of the same size and design. 
The company’s entire plant is devoted to the manufacture of the 
Hartness machine. Some opening comments dwell in an interesting 
way with the necessity of keeping machine shop equipment up to 
date by adopting economical labour-saving appliances such as that 
detailed in this list, which, of course, is arranged in an attractive 
American style. 

Messrs, E. F. Moy, Limited, have issued a list of stage plugs. 

Messrs. J. E. H. Andrew & Co., Limited, of Reddish, have sent us 
a circular list of some users of their large power “‘ Stockport ” gas 
engines, also an illustrated sheet showing their engines at the 
L.C.C. station for lighting the Victoria Embankment. 

The Jackson-Mensing patent arc lamps, types A, B, C and D, are 
detailed in a neat pocket list issued by Messrs. P. R. Jackson & Co., 
Limited. Line resistances, choking coils and sundries are also 
included. 

An attractive little leaflet of the Combination Metallic Packing 
Company, Limited, of Gateshead-on-Tyne, draws attention to the 
economies which may be effected by using their packing. 

Mr.G. Sinclair, of the Albion Boiler Works, at Leith, has sent to 
us one of his small lists describing his latest improved No. 3 water- 
tube boiler, his No. 2 sectional ditto, No. 1 cylindrical boiler, 
Lancashire or double-flued steam boiler, improved smokeless 
mechanical stoker, and his patent superheater. The illustrations, 
which are very numerous, are most clear and detailed. 

Messrs. Fleming, Birkby & Goodall, Limited, of Halifax, have 
published some new lists of their patent oilless overhead pulleys 
for electric tramway cars. They are doing service on a large 
number of English electric traction systems. Prices of these 
bushes and some other specialities are given. ‘Teon” is the title 
of another pamphlet of theirs, in which the “ Teon” belt (Eagle 
brand), “ the strongest composite textile belt,” is detailed. 


Croydon Tramways.—On p. 553 of our last issue we 
should have described the two 300-xw. sets as B.T.H.-Belliss sets, 
not E.C.C.-Belliss; the photo on p. 554 shows Thomson-Houston 
generators in the foreground, not asdescribed. The circuit br akers 
mentioned as General Electric are B.T.H. instruments furnished to 
the Edwards Electric Company. 


Dissolutions, &¢.—Messrs. W. J. Bishop and J. L. 
Tahourdin (W. J. Bishop & Co., electricians, George Street, Croy- 
don) have dissolved partnership. Mr. Bishop attends to debts, &c. 

Messrs. R. A. Barnes and A. Hacker (Barnes & Hacker), gas and 
electric light fittings manufacturers, Birmingham, have dissolved 
partnership. R. A. Barnes will continue the business under the old 
style, and will attend to debts. 


Electric Welding.—Messrs. Crowther & Co.’s Elec- 
trical Industries, Limited, Manchester and Liverpool, have in hand 
the laying down of a complete plant for the purpose of welding by 
electricity for Messrs. Johnson & Nephew, Bradford Iron Works, 
Manchester. They are also engaged at High Legh Hall, Cheshire, 
the residence of Colonel Legh, late high sheriff of the county, on 
iustallation and other work entailing miles of telephonic com- 
munication, and at the Stalybridge Post Office on the electric 
lighting installation of the new buildings recently erected in that 
town. 


Exhibition Notices.— While in the throes of the 
Glasgow International Exhibition, there may be some backwardness 
into entering into other matters of a like nature. But there are 
various small affairs in contemplation which will call for attention 
before long. The Royal Aquarium show at Westminster (December 
16th to January 26th next), called the Twentieth Century Electrical 
Exhibition, is being well pushed. and application forms for space 
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should be obtained from Mr. Ritchie, the organiser, at the premises. 
He has sent us a list of electrical firms who have already engaged 
space. The next exhibition thereafter, in order of date, is to take 
place at Manchester, from March 6th to 15th, 1902. It will be held 
in the St. James’s Hall, and will be an exhibition of labour-saving 
machinery and novelties in the engineering and electrical trades. 
We are informed that, for some years past, there has been an in- 
creasing number of applications from firms in the engineering and 
electrical trades for space in the annual cycle and motor show held 
each spring under the same management at St. James’s Hall; but 
owing to the keen competition for space by those for whom the 
cycle and motor show is primarily intended, all such applications 
on the part of engineers, &c., have had to be refused, without 
exception. At the last cycle show an attempt was made to include 
a machinery section, but this was impossible, owing to there not 
being sufficient space to accommodate even the cycle and motor 
firms as fully as they wished. Thereupon a number of influential 
engineering firms requested the proprietors of the Hall to organise 
in exhibition which should be devoted wholly to machinery, with 
the result that we announce above. Mr. W. Cawood is the 
uanager, and Mr. W. A. Carson, of 2, Parsonage, Manchester, is 
the secretary. 

The Wolverhampton Exhibition we have already referred to in 
hese columns, but all these shows, important as they may be from 

local point of view, will be outshone by the great electric tram- 
ways and light railways exhibition to be held at the Agricultural 
i{all, Islington, in June next, the detailed arrangements of which 
vill doubtless be announced very shortly. 


For “Our” Colonies.—We read in the Electrical 
Vorld that the Best Manufacturing Company, of Pittsburg, Pa., 
ecently secured one of the most important contracts for piping, 
alves and fittings ever awarded an American concern for shipment 
broad. The contract, which is said to be valued at upwards of 
<100,000, is being filled on the account of the Sydney City and 
juburban Tramways, New South Wales. It was obtained through 
ihe General Electric Company, which secured the $800,000 con- 
tract for the equipment of the central generating station of that 
system. 

New Journals.—The Central Station is the catching 
title of a new American monthly which it to be devoted exclusively 
to the interests of electric light and power stations. No. 3 (for 
September) is before us. Mr. H. C. Cushing, jun., is the publisher, 
and his address is 39—41, Cortlandt Street, New York. 

The British Optical Journal for October is the second number 
Vol. i.) of this publication. It is edited by Arthur C Brookes, 
owned by Marshall & Brookes, of Harp Alley, E.C., has the stamp 
of a high-class publication, and looks as though it would be of ser- 
‘ice to those interested in the opti¢al trades. 


A Turbine-Driven Country House Plant, — We 
illustrate herewith a combined set consisting of twin Pelton wheels 
and a compound-wound dynamo supplied by Messrs. Gilbert Gilkes 
and Co., Limited, of Kendal, for the electric lighting of a large 
private house. Each Pelton is designed to give 44 3B.H.P. on a fall 
of 300 ft, The dynamo is fora full output of 80 lights, and is wound 


*Angold” Are Lamps.—The lamps which were sup- 
vlied to the Battersea Borough Council by the G.E. Co. (1900), 
Limited, are of the “ Angold” type recently introduced by them, 
and specially designed for series working between the outers of he 





‘“ ANGOLD” ARC Lamp. 


three-wire system. Several new features are embodied in the con- 
struction of these lamps; the case is thoroughly weatherproof, and 
the leads are carried through special leading-in tubes from the top 
to the lower side of the base of the lamp, so that there are no 
openings for the heated gases from the arc to pass through the 
mechanism chamber, depositing dust on the working parts. The 
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Country House Puant. 


for a pressure of 110 volts, the speed of the set being 1,000 revolu- 
tions per minute. Under ordinary circumstances it will only be 
necessary to run one of the wheels at about its full load, but on 
occasions when a large amount of light is required in the house both 
Peltons will run together. The object of the divided pulley at the 
lar end of the set is both to enable the Peltons to drive a refrigerat- 
ing plant for making ice and preserving game and meat, and also to 
enable the set to be driven from an oil engine at times (very rare in 
this case) when the water supply is deficient. The dynamo wag 
made by Messrs. Parker, of Wolverhampton, 
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* ANGOLD” Arc Lamp. 


case is entirely insulated from the circuit, and the globe slides on 
insulated rods, so that the lamp can be handled with perfect safety. 
The carbon holders are both provided with universal joints, and 
the mechanism works on knife-edges; the moving -parts are light, 
and side pull of the cores is eliminated by suitably disposing the 
magnetic fields, so that the friction is minimised. Rubber brake 
pads are used, with a special compensating device which automati- 
cilly takes up the wear, rendering frequent regulation unnecessary. 
The lamps burn 10 in series on 460 volts, and as they require 41 
volts apiece, only 50 volts, or about 11 per cent. of the total, are 
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absorbed in the line resistance. Every lamp is provided with an 
equivalent resistance, wound on china bobbins, and an automatic 
cut-out, both enclosed in waterproof covers. These are shown 
uncovered in one of the foregoing figures, as well as the variable 
line resistance, which is also wound on bobbins and is fixed in the 
second post of each series. Each end post contains a single-pole 
switch and a fuse of the G.E. Co.’s H.V. type, tested on a dead 
short with 500 volts. Besides the open type as illustrated, enclosed 
“ Angold ” arc lamps are also made, and they are adapted for use on 
D.C. and A.C. circuits, in series or in parallel. Their simplicity and 
reliability ought to constitute strong features in their favour. 


Gas and Oil Engines.—Mr. John Robson, of Shipley, 
has just been awarded first prize and diploma d’honneur at the 
Agricultural Show at Vielsalm, in Belgium, for his showing of gas 
and oil engines. We learn that the demand for these engines for 
all classes of work has so increased both for home and export, that 
Mr. Robson has been compelled to build larger and more com- 
modious works, offices, and stores to keep pace with an ever-increasing 
trade. Special new plant is being put down with a view to reduce 
working expenses and secure a thorough system of reduplication of 
parts so that they are interchangeable throughout for each size of 
engine. These works will be running shortly, and will be known as 
the Alexandra Works, Shipley. 


Long-Schattner Prepayment Meter. — The Long- 
Schattner prepayment meter of the Schattner Electricity Meter 
Company, Limited, has now been officially approved by the Board of 
Trade. We understand that this meter holds the unique position of 
being the only prepayment meter so approved. 


A New Trolley Head.—We illustrate herewith a new 
trolley head (fig. 1) which is being introduced by Messrs. Brecknell, 
Munro & Rogers, of Bristol. Its weight, complete with insulation, is 
54 lbs. (A size). Both wheel pin and swivelling bearings are auto- 
matically lubricated from a reservoir formed in the hollow wheel by 
means which ensure the gradual supply of lubricant to all the 
working parts. A stop is fitted to prevent the complete revolution 
of wheel on swivelling bearing. The operation of replacing it on 
trolley wire when turning round or changing over is stated to be 
effected quickly and with ease. The heads are made from highest 
quality gun metal, and are especially tough and possess greatest 
possible resistance to wear. It is made to run with all types of 
switches, frogs and crossings, and particular care has been taken in 
designing the swivelling bearing employed, which gives a steady 
turning action,'free from chatter and vibration. The head is claimed 
to run steadily over the most complex and difficult lines. It is 
made in two sizes:—A size, 33 in. diameter wheel ; B size, 4} in. 
diameter wheel. Lubricating only takes place when the car comes 
to a standstill. For oiling it is necessary to remove the screw and 
half fill the wheel with oil, z.e., up to the centre of pin. It should 
be only half filled, as it is not desired that the oil should enter hole, 


New Trotiey Heav.—Fic. 1. 


A (fig. 2), except from the vanes marked 8. The action is as follows :— 
When the wheel revolves, the oil flies to the perimeter of the 
chamber, and when the car stops, the wheel being at rest, one or 
the other of the vanes will be above the horizontal centre line, and 
the oil it has collected will run down and enter the adjacent hole 
in the bush, and so lubricate the pin, and running into the groove, 
c, in the pin and thence to the oil hole, p, down to the swivel 
bearing. Fig. 3 shows the self-oiling arrangement on wheel, 8, F. 


Roller Bearings.—The Empire Roller Bearings Com- 
pany have recently fitted the whole of the tramcars for the South- 
port Tramway Company with roller bearings, and have also secured 
the contract for similarly fitting the cars for the Mumbles Railway. 
We are informed that a recent examination of the bearings fitted 
to a steam motor van, which has been in regular service between 


Maidstone and Tunbridge Wells for upwards of two years, shows 
the bearings to be in as good condition as when they were put in 
two years ago, and the savings in haulage are stated to have been 
highly satisfactory. 


Street Boxes for Electric Lighting.—Some time ago 
@ summons was issued against the Whitechapel Board of Works at 
the instance of the district surveyor, for having failed to give notice 
of intention to construct inspection chambers for electric lighting 
mains, in accordance with the London Building Act. When the 
case came into Court the district surveyor, contended that the boxes 
were “ buildings,” “structures,” or “works” within the meaning 
of Sec. 145 of the Act, and that building notices had not been served 
upon him. The magistrate held that an offence had been committed, 






















































New Trottey Heap.—Fi4. 2. 


and fined the board 1s. with £10 10s. costs. A case having been 
stated, the finding of the magistrate was upheld by the Divisional 
Court, which dismissed the appeal with costs. It is not possible to 
appeal to a higher Court, as the matter comes within the purview of 
the Summary Jurisdiction Acts. 

The importance of the question to electric lighting undertakers 
has induced the Stepney Borough Council (which absorbed the 
Whitechapel district under the London Government Act, 1899) to 
forward a letter to other Metropolitan Councils dealing with this 
particular case, and stating that as the L.C.C. exercises some juris- 
diction over the district surveyors, the clerk was instructed to 
inquire whether the County Council would offer facilities for 
enabling the point to be raised in acivil action, so that a decision of 
the Court of Appeal could be obtained thereon, or in the alternative 
whether the County Council would instruct the district surveyor 
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not to insist upon strict compliance with the terms of the section 
upon which the latter based his proceedings. The Stepney Council 
submits that Sec. 145 of the Act was not intended to apply to street 
boxes and inspection chambers, and as the judge’s decision will 
probably affect the work of the Borough Councils in other directions, 
it is desirous of calling their attention to the matter with a view, if 
possible, to some joint action being taken. 

The Building Act Committee of the L.C.C. points out that 
ihe district surveyor is not an official of the County Council, but 
a statutory officer under the Act, and that he is bound by this 
decision to inspect and supervise the construction of such inspection 
chambers as were in question. The Committee does not see its way 
io advise the Council to instruct the district surveyor not to insist 

pon compliance with the terms of the section. 

The Shoreditch Borough Council has decided to co-operate with 
Stepney in any action which may be taken to test the question. 


The Lister Electric Manufacturing Company.— 
We referred last week to the new illustrated catalogue and price 
list of this company, and we can now supplement our reference by 
some additional items. The ground floor space in the works is to 
be extended in order to better handle the larger sizes of plant, and 
the necessary large tools, electrically driven, will be put into place. 
The company has done a considerable business this year in the 
manufacture of overhead equipment for tramways, also feeder 
pillars, &c. This department is now by no means a small portion 
of the business, and it is rapidly increasing. Messrs. Lister’s 
tactory was originally started in 1820 for the manufacture of textile 
machinery, and the electrical branch of the business wasadded in 1893. 
To such an extent has the latter grown, that the textile work has been 
practically dropped. The control of the company is in the hands 
of two brothers, young and energetic, Mr. G. Lister attending to 
the commercial department, and Mr. J. Fraser Lister to the works 
management. An able foreman presides over each department, and 
the majority of the workpeople are trained on the spot. In 
lbursley wages, rent, rates, &c., are much lower than in large towns, 
and the brothers Lister believe they are favourably situated for 
turning out reliable work in competition with Continental and 
American goods. Mr. J. Fraser Lister commenced his career as a 
central station eigineer, but his energies for the last four or five 
years have been spent in perfecting and bringing out the enclosed 
motors which are now being put on the market, and no expense has 
been spared in arriving at a perfect machine. We may add that 
the business is in no way connected with that of Messrs. Lister and 
Co., Limited, dairy engineers, of thé same town. 


Sperryn Tumbler Switch.—A tumbler switch which 
combines the qualities of quick break, long break, good contact, 
insulated handle, certainty of action, and accessibility with 
those of simplicity and mechanical strength at a moderate price, is 
one of those things most ardently sought but hitherto never realised. 
However, the switch introduced by Messrs. Sperryn & Co., Limited, 
of Birmingham, makes such a good approximation to the ideal that 
it will be hard to beat. In this design, the plan which has proved 
so successful in lampholders has been adopted ; the active parts are 
sunk deeply in the porcelain base, which forms a division between 
the contact blocks. Access to the screws in the latter is obtained 
by means of grooves in the base, which do not detract from its 
etliciency. The handle carries a small roller of steatite or other 
insulating material, which works on the back of the contact bar ; the 
latter is one piece of copper sheet, suitably bent to shape, and 
mounted on a pivot which carries the strong spring. The action is 
very positive, and at the same time is extremely easy and certain. 
The only fault that we can find lies in the presence of screws at the 
back of the base ; this, however, is common to all switches of this 
class. The whole switch consists of about 20 parts, which are of 
sound material and good workmanship. 


Steam Turbines in Germany,—The Minancial Times 
says that the Parsons steam turbine is now to be worked in Germany 
by the Turbinia Deutsche Parsons-Marine Aktien Gesellschaft, 
which has just been constituted under influential auspices in Berlin. 
Messrs. Brown, Boveri & Co., of Baden, who have gained a high 
reputation in England as engineers, are largely interested in the 
new company, which has been specially formed for the -purpose of 
constructing and disposing of all kinds of vessels equipped with 
steam turbines on the Parsons system, and for dealing in turbines 
alone. The company is the sole licensee for Parsons turbines, in so 
fur as ships are concerned, and the German patents have been 
assured. The board is composed of Herr W. Boveri and Mr. 
kK. E, L. Brown, of Brown, Boveri & Co.; Mr. F. Barker, of 
Parsons Foreign Patents Company, Limited, of London; Herr 
D. J. Hoeter, of the Disconto Gesellschaft, of Berlin; Herr Max 
Huth, German Credit Anstalt, of Leipsic, and Mr. C. J. Leyland, 
chairman of Parsons Marine Steam Turbine Company, Limited, of 
Wallsend-on-Tyne. 


The Telegraph Wire Export Trade.—The Board of 
Trade returns issued on Monday last show that September was a 
very quiet month as regards the export trade of this country in 
telegraph wire and apparatus connected therewith. The value of 
the shipments during the month only amounted to £80,294, which 
contrasts with no less than £900,358 in August last and £80,248 in 
September, 1900. So far as the year has gone, however, the exports 
keep well in advance of those in former years, the value for the 
tune months ending with September last being returned at 
“2,753,152 as against £2,469,476 in the corresponding period of last 
year, and only £731,337 in the first eight months of 1899. 


Trade Announcements.—Mr. Wm. Patterson’s address 
was given under “Catalogues” last week as Newcastle-on-Tyne. 
We should -have said City Wire Works, Walker Gate, Newcastle- 
on-Tyne. 

Owing to the repeated extension of their incandescent lamp 
factories in the centre of Buda-Pesth, the United Electrical Company, 
Limited, have had to erect a larger factory outside the town at 
Ujpest, an industrial suburb. The new works are equipped for a 
daily output of 30,000 lamps, with easy facilities for extension. 
They comprise the following departments:—Lamp works proper ; 
workshops for the manufacture of lamp caps and fittings; engine- 
room; gas works; filament carbonising furnaces; office building; 
post office; workmen’s cottages; and testing department. After 
October 15th, all communications should be sent to the department 
at Ujpest. 








ELECTRIC LIGHT AND POWER NOTES. 


Abergavenny.—The Gas Committee has resolved to get 
a report from an expert electrical engineer on the subject of electric 
lighting for the district, at a charge not exceeding 25 guineas. 


Barry.—Last week Mr. A. G. Malet, L.G.B. inspector, 
conducted a public inquiry into the application made by the Barry 
U.D.C. for power to borrow £7,100 for the purchase of land and a 
railway siding for electric lighting and other purposes. 


Bebington.—At a meeting of the Lower Bebington 
D.C. last week, the minutes of the Parliamentary Committee were 
confirmed. They included a minute that the application for a pro- 
visional order for supplying the electric light to adjoining districts 
be proceeded with, and that if the authorities of these districts 
could not give an unconditional assent, their districts should be 
omitted from the area of supply at a later stage. It was resolved 
that the obligation of the Council under the provisional order 
should be confined to main arteries of the district specified. 


Birkdale.—At a meeting of the D.C. last week, the 
seal of the Council was affixed to the agreement between the British 
Electric Traction Company and the Birkdaie District Electric 
Supply Company and the Council, for the transfer to the latter 
company of the Council’s provisional order for the supply of elec- 
tricity in the district. The British Electric Traction Company will 
provide at least £25,000 of the £30,000 capital. 


Blackburn.— A three hours’ discussion took place at a 
meeting of the T.C. last week as to the respective merits of low 
speed and high-speed engines. The Corporation advertised some 
time ago for a combined engine and dynamo of 1,500 uP. for the 
electricity works, and a sub-committee of the Electricity and Tram- 
ways Committee was appointed to go through the 213 tenders 
received. Their report and recommendation, endorsed by the 
general committee, stated that they had visited the electricity 
works of various towns and cities, and had discussed the matter fully 
with the electrical engineer (Mr. Giles), and consulting electrical 
engineers (Messrs. Lacey, Clirehugh & Sillar), and set forth in 
detail the advantages claimed for the low-speed and high-speed 
engines by their respective makers. For the former type it was 
claimed that they were more economical than the others in steam 
consumption, possessed superior solidity and endurance, and were 
less subject to wear and tear. This, the makers of the high-speed 
type denied, claiming for their makes that they were much less 
costly, equally efficient as to steam consumption and wear and tear, 
and also that they were more economical in regard to space, and in 
the number of superintending workmen required. The engineer 
(the report proceeded) stated to the Committee that published 
reports showed that high-speed engines were principally used for 
lighting and tramway purposes in this country, and had been 
found to work satisfactorily. Recently, however, a demand had 
been made in large cities for engines of greater power (up 
to 5,000 u.p. each) than those hitherto in use, and in such 
cases low-speed engines were rendered necessary because of elec- 
trical difficulties. Glasgow and Leeds had adopted low-speed for 
traction and high-speed for lighting. Manchester and Portsmouth 
had also adopted low-speed engines, but at Liverpool there were 
64 high-speed engines working satisfactorily, also in other places. 
The 11 high-speed engines at present in use in Blackburn were also 
working satisfactorily. The Sub-Committee found that whilst both 
types of engines were satisfactory in the towns they had visited, 
none of the size required, 1,250 u.p., had been in use for electrical 
purposes for more than three or four years in this country, but the 
makers of the high-speed engines, and the Committee’s engineers 
stated that there was no reason why the larger sizes which had been 
found satisfactory during the limited time they had been in use 
should not be as strong and lasting as those of the smaller sizes, all 
the parts being proportionally strengthened. The purchase cost of the 
low-speed engines, with dynamos of German manufacture, exceeded 
that of the high-speed engines with English-made dynamos by £2,350; 
and the cost of the low-speed engines with English-made dynamos 
exceeded that of the high-speed engines with English-made dynamos 
by £4,038. Extra cost of foundations and engine house additions 
required for low-speed machinery increased that amount by £960. 
Being satisfied that either type of engine was suitable for the 
purpose required, the Committee did not feel justified in recom- 
mending the more expensive low-speed type, but advised 
acceptance of the tender‘of Messrs. Dick, Kerr & Co., Limited, of 
Preston, for a high-speed steam dynamo at the price of £21,031. 
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Councillor Hamer moved that the report be referred back for 
reconsideration. He asserted that the concensus of. engineering 
opinion had undergone a change, and that for engines of high 
power low speed was necessary. Manchester, which had had the 
advantage of profiting by the experience of other towns, had 
decided upon low speed engines, which were being made in Black- 
burn. Go where they would, they found that the higher the horse- 
power the lower was the speed of theengines. Butif they wanted a 
high speed engine, why go out of the town when a local firm had 
offered to make it for about £1,500 less? He challenged their 
electrical engineers to say they could find in America or Germany a 
dozen such engines as it was proposed to purchase. The big elec- 
trical engineers, Mr. Hamer continued, were themselves putting in 
low speed engines. 

Alderman Dugdale, in seconding, thought the Committee had 
made a mistake in not obtaining the opinion of a mechanical 
engineer as well as electrical engineers. Speaking from 50 years’ 
experience, he was satisfied that the adoption of a quick speed 
engine would prove a mistake. 

Alderman Oddie denied the accuracy of the previous speakers’ 
contentions, and added that the Council would not be justified in 
spending an additional £5,000 merely to have the engine built in 
Blackburn. 

Councillor Lewis said it was unworthy of the Council to discuss 
technical matters ofthis kind. Clearly they must be guided by the 
advice of their engineers. 

Alderman Thompson observed that a good deal had been said 
about Manchester putting in low-speed engines, but they were of 
3,000 H.P., and were properiy of the low-speed type, but with only 
1,500 u.P. Jow speed was not required. 

In his reply to the objections raised, Councillor Crossley 
traversed the arguments in favour of low-speed engines, and said 
that the high-speed type not exceeding 2,000 H.P. were the most 
efficient and economical. He reminded the Council that they were 
dealing with a combination of engine and dynamo, and in such 
a case no purely mechanical engineer was capable of advising, 
whereas all electrical engineers had some mechanical knowledge 
qualifying them to come toa decision. It was true that a firm in 
the town had sent in atender for a high-speed engine, but though 
they had made a few of a particular kind, they had made none of 
the kind required. On the other hand, they hada firm whose sole 
business was the manufacture of high-speed engines. The difference 
between the tenders was £1,498 in favour of the local firm, but tak- 
ing the guaranteed steam consumption set out in the tenders a very 
considerable difference would be found. The local tender would 
cost £220 a year more than the other. Capitalised it meant £5,500, 
which was, he considered, a very strong reason for passing over the 
local tender. Councillor Crossley then referred to the pressure and 
influence brought into play over this matter, and strongly depre- 
catedthem. Finally, he expressed his willingness to allow the matter 
to go back to committee, provided the Council relieved that body of 
responsibility for delay. 

‘this was agreed to, but Alderman Thompson, chairman of the 
Electrica: Committee, intimated that he would not take any 
further part in their deliberations on this subject. 


Bolton.—A request that application for sanction to 
borrow £125,060 for the purposes of the borough electricity under- 
taking should be made to the L.G.B., was submitted by the Elec- 
tricity Department of the Corporation to the Finance Committee at 
a recent meeting, but it was deferred for further consideration by 
the latter Committee. 


Chesterfield.—The town was lighted with electricity 
for the second time on Thursday last week. The installation has 
been erected under the superintendence of Mr. Acland, borough 
electrical engineer, and Mr. Taylor, the Westinghouse Company’s 
representative. Before Christmas it is hoped the plant will be 
complete. 

It is a curious fact, doubtless forgotten by many, that Tuesday 
last was the twentieth anniversary of the inauguration of the 
electric lighting of Chesterfield on the series system, with 22 Brush 
arc lamps and 100 Lane-Fox glow lamps, the work being carried 
out by Mr. W. Kingsland for Messrs. Hammond & Co. The instal- 
lation was described in our issue of April 15th, 1882. 


Cleveland.—A start has been made with the laying down 
of an extensive electric power plant at the Cleveland steel works of 
Messrs. Bolckow, Vaughan & Co., Eston. The installation is on a 
scale which will make it one of the most extensive electrical power 
plants in the kingdom. The electric station is to be erected about 
a mile from the steel works, on what used to be the old bed of the 
river. The cables are to be laid on the solid system in earthenware 
troughs filled with bitumen. All the overhead cranes, machinery at 
the railbank, and the machinery in most of the other departments, 
will be electrically driven. As far as possible each machine will 
have its own motor. According to the Yorkshire Herald, the 
Westinghouse Electrical Company, of Pittsburg and London, have 
the contract. 


Denton,—Notice of the transfer of the U.D.C.’s electric 
lighting order to the Manchester Corporation is filed in the London 
Clazette for October 4th. 

Derby.—At a special meeting of the T.C. last week, 
it was stated that the electric light undertaking commenced the 
year with a balance in hand of £700, and finished with a deficiency 
of £2,218. 

Dublin.—At the monthly meeting of the Dublin Cor- 
poration last Monday it was announced that the Treasury had 
refused to sanction the issuing of a loan from the Board of Works, 


including a sum of £4,310 for electric lighting purposes. A coun- 
cillor stated that of the sum of £50,000 already got for electric 
lighting, £18,000 had been spent for other purposes. 


Farnham.—The U.D.C. has referred to a special com- 
mittee a liberal offer of the Edmundson Electricity Corporation. 
If the Council will arrange the necessary loan, the corporation will 
be prepared to carry out the works under the supervision of the 
Council’s engineer, at prices to be agreed upon, and arranged with him 
on behalf of the Council. The corporation would lease the works 
from the Council, when completed, for a period of 14 years, paying 
as rent a sum equivalent to the amount of the interest on the loan 
the Council to have the option of terminating the lease at the end 
Jf seven years upon paying the corporation 15 per cent. on the 
capital expended. 


Farnworth and Kearsley.—The D.C. of Farnworth 
has decided to introduce electric lighting into its streets, and arc 
lamps have been ordered for two of the principal thoroughfares, 
which have hitherto been lit with gas. The Kearsley District 
Council is also proposing to introduce electric lighting into its 
township. 


Fintona (County Tyrone),—At a meeting of the Town 
Commissioners on Saturday last the desirability of substituting 
electric lighting for gas was discussed, in connection with the Great 
Northern Railway’s contemplated scheme of electric traction for the 
branch line from Omagh to Fintona. 


Halifax.—The electricity works of the Corporation have 
been in sore straits for want of water during the abnormally dry 
season. The works are situated on the Hebble Brook, and 750,000 
gallons daily are required for condensation purposes. Of an 
evening the brook has been nearly dry, and last week, to add to 
the difficulty, a well on the premises, whose supply has hitherto 
been copious, began to fail. The engineer (Mr. Street) has 
done his best to keep pace with the requirements for both lighting 
and motor sup; ly, aid on occasiuns of failure the tram service ha: 
had to give way. The recent rains, therefore, were very welcome. 

The Electricity Committee has decided that in cases where an 
application has been made by a customer for an alternative supply 
to a private installation, the Corporation will require a minimum 
consumption equal to two hours per day of the maximum 
demand; the applicant to pay for the supply and laying of the 
cable and all necessary apparatus, and to enter into a three years’ 
agreement, 


Johannesburg.—At a recent meeting of the T.C. it was 
stated that ‘plans were being prepared for the construction of elec- 
tricity works capable of extension, which would meet the require- 
ments for lighting and traction as the town increased.” 


Leigh,—Last week Colonel Durnford held an inquiry at 
Leigh into the T.C.’s application for sanction to borrow £11,250 
for electric lighting purposes. 

At a meeting of the Tramways and Electricity Committee of the 
Leigh Town Council it was resolved to offer the appointment of 
assistant electrical engineer to Mr. D. M. Kinghorn, an engine 
driver at the works, and, should he accept, to advertise for another 
engine driver. 

London,—L.C.C.—The Council, on reassembling on 
Tuesday, decided to advance loans of £30,000 to the Hampstead 
Borough Council for electric lighting works, and £8,645 for electric 
light meters, the latter sum to be repaid within ten years, and 
£10,000 to the Stepney Council for similar works. The report of 
the Highways Committee stated that attention was drawn some 
time ago to the practice adopted by some of the electric lighting 
companies which test their own meters, of marking them in such a 
way as might give the impression that they had been tested by an 
independent authority, and not by the companies selling the current. 
The subject was brought under the notice of the Board of Trade, 
when the Committee pointed out that the duty of testing electricity 
meters devolves upon the County Council, and the Board was asked 
to take such measures as it might see fit to prevent the continuance 
of the practice. At an interview in December, 1899, the late Sir 
Courtenay Boyle expressed the view that the intention of the 
provisional orders was that immediately the Board had classed any 
types of meters as appropriate, the duty was cast upon the County 
Council of taking steps to test and certify all meters supplied by 
undertakers to consumers other than those who, under special 
arrangements between themselves and the undertakers, were 
excluded from the operation of the orders as regards supply by 
meter. It was, however, pointed out to the late secretary to the 
Board that no penalty was provided in the orders in the case of the 
failure of companies to have their meters tested, and he then stated 
that the Board would consider whether some penalty should be 
provided for by further legislation. These suggestions had been 
under the consideration of the Board of Trade, which had now in- 
timated that while in sympathy with the object in view, it was of 
opinion, having regard to the small number of types of meters 
which have as yet been approved by it, that the time had not yet 
arrived for compulsory legislation. The Board further stated that, 
as the question was one which affected electricity supply in general, 
and not London alone, the expediency of the County Council 
taking action in the matter appeared to be doubtful, and that with 
respect to future electric lighting orders, the Board, as at present 
advised, would not be prepared to insert any special provision re- 
quiring the use only of certified and approved meters. In 
announcing this decision, the Highways Committee expressed regret 
that the Board of Trade was unable to see its way, at any rate for 
the present, to take any action in the matter. 
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Mr. Cornwall, in view of the reasons advanced by the Board of 
Trade, asked whether the Highways Committee would see its way 
to send a circular or communication to other local authorities 
inquiring whether they had experienced the same inconvenience, 
and, if so, whether they would co-operate with the London County 
Council in a request to the Board of Trade. It might be that other 
authorities were in the same position as the County Council, 
and if the latter moved in the matter the furmer might be induced 
to assist. Mr. J. W. Benn, in reply, agreed that it might be wise 
to secure the support of the borough councils in order once more 
to press upon the Board of Trade the necessity for compulsory test- 
ing. In the mean time he mentioned that every person using a 
meter had the right to send it to the London County Council to be 
tested. He would see that the suggestion received the attention of 
the Highways Committee, and the wider question of approaching 
local authorities outside London in regard to the matter would also 
be considered. 

It was announced by the Building Act Committee that approval 
had been given to plans submitted on behalf of the Charing Cross 
aud City Electric Lighting Company for the erection of an addition 
to the distributing station in Fenchurch Street, and to an applica- 
tion for consent to preliminary works in connection with the pro- 
pesed generating station in Grove Road, St. John’s Wood, for the 
Central Electric Supply Company. 

SouTHwaRK.—The electricity accounts for the year ended March 
31st, 1901, show that the income was £7,799 19s. 7d., and the 
working expenses £6,041 12s. 34d., showing a gross profit for the 
year of £1,758 7s. 34d. After deducting £1,796 6s. 7d. for interest 
on loans, the net result is a loss of £37 19s. 34d. on the year’s 
working. This amount, added to the deficit from last year’s 
account, made a deficiency at March 31st, 1901, of £2,188 13s. 64d. 
The total capital outlay to March 31st, 1901, amounted to 
£57,313 6s. No charge has yet been made for repayment of loans, 
s the first instalment, under the terms of the mortgage, does not 
fail due till October, 1902. 


Maesteg.—At a meeting of the D.C. the clerk read a 
letter from Messrs. Fletcher & Lewis, stating that they were pre- 
pared to give their services and advice with regard to lighting the 
town with electricity for 20 guineas. The terms were accepted, and 
a committee appointed by the Council met the expert and discussed 
the plans. 


Manchester.—At the monthly meeting of the City 
Council on Wednesday last week, it was decided to apply to the 
L.G.B. for their sanction to a loan of £477,000 for electricity pur- 
poses. Dr. Bishop stated that no fewer than 85,0C0 lamps were 
awaiting connection, and there were also large applications in 
prospect. 


Merton.—The Parish Council has acceded to the desire of 
the Wimbledon U.D.C. to supply electric current to the houses on 
the Polytechnic Estate within the Merton district, subject to the 
Merton authorities reserving the right to take over the cables, and 
that the price for current should be the same as that for Wimbledon. 
A suggestion to invite electric light companies to tender for the 
work of lighting the parish was rejected. 


Newburn,—The Council has resolved to give the New- 
castle and District Electrical Lighting Company, Limited, consent 
to come into the district, subject to terms being arranged to the 
satisfaction of the Council. 


Nottingham.—At the meeting of the Nottingham City 
Council on Monday, the Electricity Committee presented a report 
urging that the time had arrived when the Council should take into 
consideration the question of raising additional capital for the 
extension of the electricity undertaking of the Corporation. The 
total capital authorised to be raised up to the present amounts to 
£235,000, and of this sum £233,622 has been expended. The 
balance will not more than suffice to provide for extensions of mains 
now in hand. The city electrical engineer (Mr. Herbert Talbot) 
had prepared an estimate of the amount of capital which will be 
required for the purposes of the undertaking during the next five 
years. The following is Mr. Talbot’s estimate :—St. Ann’s power 
station: additional boilers and machinery required to complete the 
equipment of the first section of the St. Ann’s power station, 
£38,750; meters, house connections, &c., £16,250; extension of 
mains, £30,000 ; total, £85,000. astcroft power station: electricity 
generating station in connection with the destructors proposed to be 
erected in the EKastcroft, £2,000; machinery, plant, cables, mains, 
switch gear and battery for the equipment of the station, £13,500 ; 
total, £15,500; making together for the two stations £100,500. 
The Committee recommended that the Council should obtain powers 
in the Bill to be promoted in the next session of Parliament to raise 
the sum of £100,500 from time to time, as may be required. In 
order to carry on the work until the Parliamentary powers have 
been obtained, the Committee recommended the Council to make an 
application to the L.G.B. for their consent to the raising of a loan 
of £15,000 for extensions of mains, house-service connections and 
meters. The Council adopted that portion of the report relating to 
the Eastcroft power station. The proposal regarding the St. Ann’s 
power station was deferred for a month. 

The reports of the City auditors in reference to the Corporation 
accounts for the year, show that of a total sum of £464,524 17s. 5d. 
raised on loans account, £94,800 was allocated to the electricity 
department. The year’s trading in this department showed that 
£51,608 17s, 3d. had been received for sale of energy, and the total 
receipts were £31,875 2s. 7d., generation and distribution had cost 
£1,054 16s. 7d, and salaries amounted to £1,767 4s. 5d., the expen- 
diture reaching £13,955 6s. 1d. Thus a profit for the year was left 
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of £17,919 16s. 6d., and this was subject to £3,175 0s. 11d. contri- 
bution to sinking fund and redemption of loans, and £6,337 2s. 6d. 
interest on loans and consolidated stock. To the general district 
rate was contributed £6,000, and the balance from the previous year 
being £151 15s., £2,559 8s. 1d. was carried to the depreciation fund. 
The electric traction accounts for the first three months of the year 
showed a net profit of £2,522 6s. 7d. 


Pembroke (Ireland),—The U.D.C. has resolved to 


reduce the price of electrical energy from 6d. to 4d. per unit. 


Pwilheli.—sSteps are being taken by the D.C. to push 


forward the work of securing the electric light for the town. 


Risca.—Messrs. Medhurst & Lloyd have been appointed 
by the D.C. to report on the advisability of supplying the industrial 
districts of Abercarn and Risca with electricity. 


Salford.—The T.C. bas decided to apply to the L.G.B 


, for sanction to borrow the sum of £5,000, to cover the cost of the 


purchase of electrical motors to be let out on hire. 


Stafford.—The T.C. decided on Tuesday at the montlily 
meeting to make a considerable extension of the electric light 
cables in order to meet the probable demand for electricity. The 
engineer’s (Mr. J. H. Clothier’s) estimate of the cost was £2,100. 
The Committee proposed the following modifications in the charges 
to large consumers :—For lighting, 5d. per unit, less 24 per cent. 
for quantities up to 1,500 units per quarter, 5 per cent. from 1,500 
to 3,000, and 10 per cent. over 3,000; for motive power, 24d. for 
quantities up to 2,500 units, 2d. up to 12,500, 1gd. up to 25,000, 
1jd. up to 31,250, 13d. up to 37,500, 14d. over 37,500, all subject to 
24 per cent. discount. 

Sudbury.—The Electric Lighting Committee having 
decided to lease their powers, are advertising the provisional order 
in order to obtain the best terms. It is understood that several 
offers were received from responsible companies to undertake the 
working of the scheme. 


Torquay.—The electricity accounts for the year ending 
March 31st, 1901, show a surplus of £627 after paying interest and 
sinking fund charges. 


Wednesbury.— The Corporation has instructed Mr. 
Warden-Stevens, of Westminster, to advise it regarding an elec- 
trical undertaking for the town. 


West Bromwich.—At the September meeting of the 
Council the recommendations of the Electric Lighting Committee 
that a flat: rate of 4d. per unit should b> adopted for the summer 
months from April 1st to September 30th, and the rates of 6d. and 
2d. on the maximum demand system should be continued during 
the winter months from October 1st to March 31st, were referred 
back for further consideration. After fully considering the matter, 
the Committee recommended the Council at the monthly meeting 
on Wednesday last week to adopt the following scale of charges :— 
44d. per unit for one hour’s use per day, 3d. for two hours, 25d. for 
three hours, 24d. for four hours, 2d. for five hours, or 44d. per 
unit of the maximum demand for 91 hours per quarter, and 14d. per 
unit for all energy consumed above that number of hours. For 
lighting churches and chapels, the Committee recommended a 
flat rate of 34d. per unit all the year round. The rate for power 
purposes was 3d. per unit until an equivalent of 78 hours’ use of 
maximum demand had been reached in each quarter, and thereafter 
1d. per unit ; the Committee recommended instead a uniform rate 
of 1d. per unit. These recommendations were adopted by the 
Council. The Committee expected that they would be asked to 
supply the tramway company annually with 600,000 units of elec- 
tricity, but to enable them to do this it would be necessary to 
extend the present plant. Notwithstanding the present low 
charges which the Committee recommended the Council to adopt, 
they expected, when they were supplying electricity to the trams, 
to make a considerable profit out of the undertaking, but they would 
have te wait 18 months or two years before that was realised. 


Wimbledon.—Mr. E. Jones, of Bedford, has been 
appointed out of 33 applicants to the post of junior assistant engi- 
neer in the electrical department of the U.D.C. 


Windsor (N.S.W.).—A company has been formed for the 
purpose of generating electricity at Colo River, about 30 miles 
from Windsor. It is proposed to supply Sydney, Newcastle, and 
elsewhere. 


Woolwich.—The Woolwich District Electric Lighting 
Company, whose works are being transferred to the M.B.C., have 
agreed to allow an abatement of £300 off the agreed purchase price 
for the cost of renewing the positive plates of the batteries. Mr. 
Sidney Hawes, M.I.E.E., has reported satisfactorily on his investi- 
gations into the books and actounts of the company. 

The Council has provisionally decided to accept the offer of the 
Edmundson Company to provide induced draught plant at the 
Council’s works. 

The Council, as the-result of a communication from the Elec- 
trical Trades Union, have rectified an error in the rate of wages 
of their schedule as published in the ELectricaL Review. 

The estimated cost of the cables to connect the Woolwich gene- 
rating station with the Plumstead mains, which have been put 
down in accordance with the scheme of the late Plumstead U.D.C., 
is £3,370. 
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ELECTRIC TRACTION NOTES. 


Aberdeen.—There is a movement on foot for the con- 
struction of an electric line of tramway from Woodside to Dyce 
and from Mannofield to Culter. 


Adelaide.—Four schemes for electric traction tramways 
have recently been submitted to the City Council. They have been 
prepared by the city engineer, and the Tramways Committee 
recommended one estimated to cost £662,000, or £8,946 per mile 
including the net cost of the existing lines. After utilising such 
material as is available for the new scheme, the total cost will be 
£962,000, and it is estimated that when the reconstruction is com- 
plete in five years’ time a net profit of £10,000 will be realised after 
paying interest at the rate of 4 per cent. 


Berlin.—The Emperor William refused to allow a tram- 
way to be carried across the Unter den Linden. The Municipal 
Council by 95 votes to 20 has passed a resolution expressing regret, 
and urging the magistrates to use every suitable means to get the 
decision reversed. 

Birkenhead.—The residents in Oxton and Claughton 
have memorialised the T.C., urging them to immediately extend the 
tramways into their districts. The Tramways Committee have 
therefore resolved to extend the tramways in the districts named, 
and to apply for B. of T. sanction to borrow £15,314 for carrying 
out the work. 

Blackpool.—At a meeting of the T'.C. last week the 
minutes of the Tramways Committee were submitted and confirmed. 
They included a recommendation for the purchase of cars, at an 
expenditure of £14,000, and of certain extensions of the tramways 
at a cost of £15,635 for which tenders were recently invited. 


Bradford.—The Tramways Committee has given instruc- 
tions for the inclusion in the next Parliamentary Bill of application 
for powers for the reconstruction for electric traction of the various 
tramlines. It has been determined that Demerbe points are to be 
used in the reconstruction and linking up of all these lines. The 
Committee has raised the wages of drivers from 54d. to 6d. per 
hour in the first instance, and to 64d. after 12 months’ service with 
a clean record ; and of conductors from 44d. to 5d. after six months’ 
service, and 54d. after a further 12 months’ service with a clean 
record. The Committee is advertising for a traffic superintendent 
—a newly created post—at £200 ayear. The manager has reported 
to the Committee that he has inspected at the makers’ works at 


Charleroi, 50 of the electrical equipments to be supplied to the Cor- 


poration, and they have undergone the tests quite satisfactorily. 

The Fire Brigade Committee has just appointed a special Sub- 
Committee to consider the question of motors for fire engines. 
The Sub-Committee is at present opposed to electric traction, the 
reason given for the hostility being ‘‘ the excessive weight of the 
baticries and the possibility of the current giving out in a long run 
on heavy roads.” 


Brighton.—The Council is to apply to the B. of T. for 
a prov. order to construct a tramway in London Road from the 
Stanford Arms to Gloucester Place, and also from the Victoria 
Gardens round the Old Steine enclosures. The rails of the first 
lines are now all laid, and a large part of the rest of the work is 
completed. A trial car was had out in the early hours of the morning 
one day last week, and everything worked well. 


Bristol.—At Tuesday’s meeting the City Council again 
devoted several hours to the discussion of subjects connected with 
the electrical tramways. The Watch Committee reported on the 
accidents in which cars were concerned, and it appeared from 
the figures that in the past six months 142 accidents had hap- 
pened, in which 68 persons were injured. It was, however, ex- 
plained in the course of speeches that the injuries were for the most 
part trivial, and in the single fatal case the coroner’s jury found 
that the death was due to a pure accident. While there was for a 
short period, subsequent to the introduction of new drivers, an in- 
crease in accidents, the number had now dropped to the normal 
level, and under these circumstances the Council decided merely to 
forward the report to the Board of Trade without making applica- 
tion for an inquiry. Later a resolution in favour of licensing 
drivers of electric cars was adopted. 

Interest in these subjects was over-shadowed by the larger matter 
introduced by Alderman Pearson, chairman of the Bristol Elec- 
trical Committee, who asked the Council to authorise negotiations 
with a view to the purchase of the electrical tramways of Bristol. 
The Alderman made strenuous efforts in this direction when elec- 
tricity was being introduced in place of horse traction, but was not 
supported by the Council. A number of members criticised some- 
what strongly the attempt to re-open the question, but Mr. Pearson 
said he should not waste his time if he anticipated a blank refusal 
on the part of the company to negotiate, and in this connection it 
may be mentioned that a belief has grown up in Bristol—on what 
foundation cannot be said—that the directors of the company are 
not at this moment averse to negotiations. Mr. Pearson carefully 
abstained, from discussing terms of purchase, but pointed out that 
13 years after May next the city could buy under the statutory 
powers of the Tramway Act, and this contingency might hinder 
necessary extensions, and might, as the period grew shorter, lead 
to the undertaking not being kept at so high a level as in the past. 
The only terms on which he would consent to negotiate were, first, 
that the price should not involve a present charge on the rates of 
Bristol ; and, secondly, that the city should not be in a worse posi- 
tion by buying now than it would be by deferring purchase until 


the end of the statutory period. -The Council, by 42 votes to 12, 
decided to empower a special committee to negotiate with the 
company, and Mr. Pearson intimated that the matter would be taken 
in hand without delay. 


Carlsbad.—A company has just been formed in this 
town under the title of the “ Elektrische Strassenbahngesellschaft,” 
which has for its object the establishment of a system of electric 
tramways in Carlsbad, where up to the present the only means of 
communication is hired carriages and hotel omnibuses. Carlsbad 
has a population of 15,000 inhabitants, to which during the summer 
season—from April to October—must be added from 40,000 to 
50,000 visitors. The town is built in an attenuated fashion along 
the river Tepl, and extends in this way over a distance of several 
kilometres, along which a tramway is sure to be largely availed 
of both by the fixed and floating population, while branches that 
can be directed towards the various groups of villas and hotels of 
this popular inland watering-place will be equally appreciated. 
The company in question is, we understand, open to receive offers 
from electrical supply companies and contractors. 


Carshalton.—The U.D.C. has decided to take a poll of 
the parish on the proposed introduction of tramways by the 
L.U.T. and the B.E.T. Companies. The Council will send repre- 
sentatives to a conference of local authorities concerned in the 
tramway proposals. 


Darlington.—The Tramways Committee has considered 
the offer of the Electro-Magnetic Traction Company and referred it 
to the General Purposes Committee. 


Dewsbury.—The shareholders of the Dewsbury, Batley 
and Birstall Tramways Company agreed on Monday to sell their 
undertaking to the B.E.T, Co. The price to be paid is £4 17s 6d. 
per share for the ordinary shares of £9 each, the preference. shares 
of £10 each to be paid in full. The total purchase price, it is 
said, will amount to £27,769. The present trams are run by steam, 
and it is the intention of the B.E.T. Co. to introduce electricity. 
They have powers to construct light railways from Dewsbury to 
Spen Valley. 


Esher.—The U.D.C. on ‘Tuesday decided to inform the 
L.U.T. that in the Council’s opinion tramways were not required 
for Esher, but desiring the company to supply fullest and further 
particulars of their extension scheme. 


Glasgow.—The new section of the Corporation tramway 
system—Alexandra Park to Pollockshaws—was inspected by the 
B. of T. officials last week, and a 10 minutes’ service has now been 
inaugurated between these two districts. For this and other exten- 
sions, Mr. Young, the manager, has been authorised to construct 
100 car bodies at the Corporation tramway workshops at Coplawhill. 
For these bodies double motor trucks will be wanted, and will in 
all probability be advertised for through the usual channels. 

The traffic receipts for week ending September 28th, 1901, form 
a record in tramway drawings for this country, being £14,277 
11s. 3d., being an increase of £318 12s. on the previous record of 
the same Corporation. 

‘Two fatal accidents occurred during the past fortnight, two young 
children being the victims. A new guard to prevent these frequent 
accidents is being tried on several of the cars with good effect. 
Another child, aged 24 years, killed, and a carrier severely injured, 
are the week’s casualties. 

A block of over half an hour occurred at St. Vincent Street 
Corner on the 7th inst., caused by a car leaving the rails and 
blocking six lines. 


Grimsby.—Mr. Trotter made a B. of T. inspection of 
the Grimsby-Cleethorpes electric tramway on 3rd inst. 


Greenock.—Mr. Trotter made a B. of T. inspection of 
the new electric tramways on 2nd inst., and the line was ready for 
public service the following morning. 

Halifax.—The B.E.T. Company, who are dealing with 
the construction of the Spen Valley and Morley light railways, 
have asked the Halifax Corporation whether, in the event of their 
adopting the 3 ft. 6 in. gauge—the gauge of the Halifax tramways— 
the Corporation would be willing to come to some arrangement for 
the granting of mutual running powers. The Halifax town clerk 
has this week replied that the Tramways Committee will be pleased 
to consider the proposal for interchange of traffic, but doubt whether 
any practical value would attach to the grant of running powers on 
either side. 


Haslemere and Farnham.—A project is on foot for 
the construction of an electric tramway between these two places. 
It would connect two important branches of the London and South- 
Western Railway, besides affording communication between Shotter 
Mill, Hindhead, Grayshott, Headley and other popular residential 
localities. 


Italy.—A Continental correspondent says that from some 
statistics just issued, it would appear that there is still room for 
considerable development of electric traction in Italy. Of 3,179 
kilometres of tramways worked by mechanical traction, there are 
but 263 kilometres worked electrically. These lines are divided 
into small sections, and are owned by 64 companies, At Milan 
there are but 54 kilometres worked by electric traction. 


Leeds.—Authority has been given to the Tramways Com- 
mittee to place an order for 50 additional cars. 


(Continued on page 599.) 
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KEIGHLEY ELECTRICITY WORKS. 





THE question of electric lighting at Keighley was first 
seriously considered in 1898, when the Town Council ap- 
jointed Mr. R. P. Wilson to report on the subject. 

After considering the report, the Council deferred the 
juestion, but steps were taken to obtain a provisional order 
or electricity supply, and in July, 1899, the Council decided 
o carry out the work. Mr. J. M. Smyth was then appointed 
sorough electrical engineer, and commenced his duties in 
\ugust of the same year, preparing designs and estimates 
or the work. 


In December, 1899, the Town Council approved ascheme : 


‘stimated to cost £34,600, and application was made to the 
i,ocal Government Board for sanction to borrow this 
imount, 
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the town; adjoining the station are the Great Northern 
Railway goods siding and the River Worth, giving excellent 
facilities for the supply of coal, and of the water required for 
condensing and feed water purposes. 

The engine house is 40 ft. wide x 85 ft. long, and is lined 
with opalite tiles up to the traveller ways, with a red tiled 
floor. The boiler house is 70 ft. wide, and of the same 
length as the engine house, with which it is parallel. The 
battery room is 26 ft. wide x 53 ft. long. 

Office accommodation is provided at the station, and com- 
prises chief engineer’s and assistant’s offices, general office, 
plan and test rooms; a workshop and stores are also provided 
next to the engine house. 

An existing chimney was used, which was 100 ft. high 
and 5 ft. in diameter inside; this was in good condition, and 
was conveniently situated with regard to the rest~of the 











GENERAL VIEW OF ENGINE Room. 


In the meantime, the engineer was instructed to prepare 
detailed plans and specifications, and to get in tenders for 
carrying out the work. The contracts for machinery and 
buildings were let during May and June, 1900, and borrow- 
ing powers were obtained from the Local Government Board 
shortly afterwards. 

On July 3rd the buildings were commenced, and early in 
December the engines and dynamos, switchboard, boilers, 
&c., were got into position, and the pipe work completed as 
quickly as possible, so that the engineer was able to com- 
mence the private lighting supply on March 30th, 1901, 
which was the date promised to the Council before the works 
were commenced. 

The works are situated at Low Bridge, near the centre of 














buildings. When extensions are carried out, a larger chimney 
will be built, and the present one will be kept as a 
stand-by. 

Two Lancashire boilers, made by Messrs. Clayton, Son 
and Co., Limited, of Leeds, and measuring 30 ft. in length 
x 8 ft. in diameter, have been fixed in the boiler house ; 
these are fitted with Bennis mechanical stokers, driven by an 
electric motor. The boiler mountings were supplied by 
Messrs. J. Baldwin & Co., of Keighley. 

The boilers were made to work at a pressure of 160 lbs. 
per sq. in., and’ were hydraulically tested at the makers’ 
works with a pressure of 270 Ibs. per sq. in. 

A Green’s economiser, consisting of 192 tubes, has also 
been installed. 
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There are two boiler feed pumps, of the Worthington 
horizontal type. The feed pipes are in duplicate, and are 
arranged so as to supply the boilers either through the econo- 
misers or direct, as required, 




















ExiERIOR OF STATION. 


The main steam pipes are of steel, and are in duplicate 
throughout. There are two 7-in. pipes from each boiler, 
which join two 9-in. pipes carried on the engine house wall ; 
from these main pipes 
separate bends are taken 
through the dividing wall 





to the respective engines. 
The whole of the steam 
pipes, together with the 
drains and traps, were 
supplied by Messrs. W. 
B. Haigh & Co., Limited, 
of Oldham. 

A Ko6rting ejector con- 
denser is provided for 
each engine ; these are of 
the “ Class B” overhead 
type; two of them are 
designed to deal with 
4,500 Ibs. of steam per 
hour, and the third with 
7,000 lbs., using 12,000 
and 18,000 gallons of 
water respectively, and 
giving a vacuum of 
24 in. of mercury, with 
the inlet water at 60° F. 

The condensers are fed 
with water from overhead 
storage tanks placed on 
the roof, which have a 
total capacity of 21,000 
gallons; these are filled 
with water from the 
river Worth, raised by two 
6-in, Gwynne centrifugal 
pumps, which are driven 
by G.E.C. motors of 11 B.u.P. each. The supply of cold 
water is abundant, and there is no need for cooling 
arrangements. ach of the centrifugal pumps is capable of 
delivering 30,000 gallons of water per hour when running 


at a speed of 925 revolutions per minute. 





The water for feeding the boilers is taken from the over- 
head tanks by a separate outlet, delivering into a hot well. 
The town water supply is available in case of need, but will 
only be used in emergency. 

A 12-in. exhaust pipe is provided, open to the atmosphere, 
and any engine can be exhausted either into the condenser or 
to the atmosphere as desired. The condensing plant and 
exhaust pipes were supplied and erected by Messrs. Lucy and 
Co., Limited, of Oxford. 

The generating plant consists of three engines by Messrs. 
W. H. Allen & Co., Limited, of Bedford, coupled to 
dynamos by Messrs. Thos, Parker, Limited, of Wolver- 
hampton. Two of the engines are of 200 I.1.P., and one of 
330 L.H.P., at 360 revolutions per minute. They are all of the 
two-crank compound enclosed type, with forced lubrication. 

The dynamos are three in number, two being bipolar, of 
120 KW. capacity each, and the third four-polar, of 200 Kw. 
capacity. They are all direct-coupled to the engines, and 
are used shunt-wound for lighting purposes; they can, 
however, be used as compound generators for the future 
traction load by cutting in series coils, with a range of 
voltage from 460 to 550 volts. 

The balancer-booster set consists of a pair of balancers, 
which can supply a load of 50 Kw. out of balance, direct- 
coupled to two boosters giving 100 amperes each at from 
20 to 90 volts for charging the batteries, 

The switchboard comprises four panels of enamelled slate, 
and is arranged for four dynamos, with ample room for 
extensions, The two middle panels are for the batteries, 
balancers, and voltmeters, A Chamberlain & Hookham 
meter is fixed between each dynamo and the switchboard. 

The batteries consist of 256 cells arranged in two groups 
of 128 ; they are of the Tudor L.B. 11 type, in glass boxes. 
Their capacity is 700 ampere-hours, at a normal discharge 
rate of 70 amperes, and the emergency rate is 300 amperes 
for one hour. The normal rate of charging is 100 amperes. 

The repair workshop is equipped with a lathe and drilling 
machine, driven by electric motors. 

A 10-ton overhead travelling crane was supplied by 
Messrs. J. Carrick & Sons, Limited, Edinburgh, for the 
engine room. 





Main SwIrcHBOoARD. 


The mains were supplied and laid by Messrs. Callender’s, 
Limited, and consist of single cables, lead-covered, and laid 
solid in earthenware troughs, which are afterwards filled in 
with bitumen and covered with tiles. 

Two feeders have been laid, one of *4,°15,*4 sq. in. cross- 
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section, 800 yards long, and one of °3, *1, °3 sq. in. cross- oo — —— —_ whe ig ee 

rf - i eC ETC = “15 ere is one steel ash hopper abou . long x 14 ft. wide, whic 
section, 700 yards long. The dist ributing mains are 1 ts receives the supply of ito the tipping wagon, and which is 
‘U7 Sq. In. cross-section, and °10, ‘05, °10; about four miles fitted with an improved flap feeding door for regularly feeding the 
have been laid at present. elevator buckets. This simple device overcomes the difficulty ex- 
perienced in many ash elevators by the 
choking up of the boot of the elevator. In 
this case the ash or clinker is fed into the 
buckets about 4 ft. or 5 ft. above the centre 
of the sprocket wheel. 

The receiving hopper is made of ;*; in. 
steel plate with angle iron in the corners, 
which are firmly flanged and rivetted 
together. 

There is one 12-in. continuous cased-in 
bucket elevator, 50 in. centre to centre of 
sprocket wheels. This elevator is provided 
with a wrought-iron boot, in which are 
arranged the adjusting blocks for taking up 
and adjusting the length of the chain. 
Bottom fittings, consisting of sprocket 
wheel, shafts, pedestals, &c., are provided 
for the built-up boot. There is also one 
strand of steel roller chain supplied with 
this elevator which is stretched tightly 
over the top and bottom drums, and to 
every other link is rivetted the continuous 
buckets, which are 12 in. long, each bucket 
being arranged with a wrought-iron skidder 
bar for the purpose of guiding the full 
buckets on their upward course and the 












































BoILERS AND STEAM PIPES. 

















Twenty-four public arc lamps have 
een erected, 12 of which are of the 
iclosed type and 12 of the open type; 
l these were made by Messrs. Crompton 
ud Co., Limited. 

There are about 3,000 8-c.p. lamps 

i present connected, as well as 10 H.P. 
1 motors. The Town Council has de- 
ided to let out motors on hire, and 
lready a considerable demand for small 
iotors is springing up amongst power 
sers. 

The charges for electrical energy are 
alternative, at the option of the con- 

umer ; either 7d. for the first hour’s 
ise of the maximum demand, and 3d. 
afterwards, or 5d. all round. For power 
the charge is 24d. per unit. 

The Corporation has recently pur- 
chased the existing horse tramways from 
«i company, and they are to be equipped 
for electric traction at once. The line 
isabout 3 miles long, and extensions will 
probably be carried out next summer. 

The whole of the works, including the 
buildings and plant, were designed by 
Mr. J. M. Smyth, who was ably assisted 
by Mr. H. Chilvers, as architectural 
draughtsman, and Mr. W. Mackintosh, 
as assistant electrical engineer. The 
work was carried out to the original 
specification at a cost of about £31,000, 
showing a satisfactory margin on the 
right side. Keighley has long been well 
to the front in the adoption of modern 
improvements, and the Town Council is 
to be congratulated on its worthy main- 
tenance of the reputation of the town. 

We are indebted to Mr. Smyth for 
the particulars and photographs em- 
bodied in the foregoing article. 



















































ASH-HANDLING AND SORT- 
ING .PLANT. 







ASH BUNKER aT NEPTONE Bank SrarTIon. 





In the issue of the ELECTRICAL HEVIEW 
for July 5th and succeeding weeks we 








described the whole of the new plant which has been erected empty buckets on their downward course. The chain is fitted on 
at the generating station at Neptune Bank, Newcastle-on-Tyne. the improved roller type, so as to reduce the friction in working 

We are now able to go more fully into the details of the con- over the sprocket wheels. The head fittings provided to this 
struction of the ash-handling plant, and to illustrate it by means elevator are of the usual standard type, and a wrought-iron hood 





of photographs. is fixed and firmly bolted to the structural work. 
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The framing of the elevator is cased in, and consists of four 
angle-iron runners for supporting the buckets, stiffened and 
stayed by means of angle iron stanchions having rivetted to them 
the casing sides and back; the front plates, however, are so arranged 
as to be easily detached for the purpose of getting at the 
buckets. 

A wrought-iron chute is provided to this elevator, and firmly 
fastened to the framework ; it is built up of ,%;-in. steel plate, with 
the ends and sides flanged and rivetted together, thus forming a 
good substantial delivery spout. This delivers into a wrought-iron 
built-up ash bunker, 8 ft. square x 6 ft. 6 in. deep on the vertical 
line, provided with a self-emptying bottom. This bunker 
is made with }-inch and ~,'-inch side plates, the bottom 
plates having angle irons in tbe corners, and an angle iron ring 
arranged all round the top. The angle iron stiffening ring 
runs about midway vertically round the bunker inside, and tee-iron 
stiffeners are connected to the same by means of flat iron butt 
straps. This bunker is supported by means of rolled steel joist 
standards and frame work. The necessary slides, doors, and 
levers are provided for emptying the bunker. 

The structural work of this hopper supports the head of the 
elevator, and also provides a platform for the electric motor. The 
power produced, the motor is transmitted to a short horizontal 








PRODUCER GAS PLANT. 


THE use of producer or’ poor gas is daily extending, and it is doing 
so because gas-power is now becoming recognised, not merely as a 
very economical power, but as possessing other advantages of a 
valuable order. As regards economy, Messrs. T. H. & J. Daniels, of 
the Lightpill Ironworks, Stroud, whose gas plant we illustrate here- 
with, claim, we believe correctly, that their small 50-H.P. gas 
plant and engine produces power as cheaply as the best triple- 
expansion engines. This, to begin with, must represent a great 
saving over the customary cost of power generated by small steam 
plants. The economy of small gas-power plants renders them 
peculiarly suitable for small works. They are further economical in 
the small amount of labour they employ. The gas producer is 
supplied with fuel in bulk by any labourer. No skill is required, 
such as that necessary in stoking a steam boiler. Indeed, the labour 
of firing is so small, that one man can attend to both the gas pro- 
ducers and engines of 150 H.P. 

The gas plant made by Messrs. Daniels is that known as the 
Walker patent type. Its principal features consist of a steel- 
cased vessel lined with firebrick, and closed with airtight 
jeints at the cleaning doors, with a special blower injecting steam 











SCREENING AND SORTING APPARATUS AT BRIGHTON. 


countershaft, upon which are keyed two wrought-iron pulleys (fast 
and loose), each being 5in.in width and 3 ft. in diameter. At the 
opposite end of this short countershaft a bevel wheel is keyed for 
transmitting to the vertical shaft the power required for 
driving the elevator. The short countershaft runs at the rate of 
130 revolutions per minute, the vertical shaft at 90 revolutions, and 
the elevator countershaft at 40 revolutions, 

The whole of this plant has now been working for some time, 
and is giving every satisfaction. 

Whilst upon the subject of ash-conveying plants, it may be 
interesting to our readers to describe the plant erected at Brighton 
for breaking, screening, and sorting the ash and clinker. This plant 
is applicable not only to electric light works and electric power 
stations, but also to large steel works and other plants where it 
would pay to handle the refuse from the boilers or furnaces. The 
plant consists of a wrought-iron receiving hopper, which auto- 
matically feeds the elevator in the same manner as previously 
described. This delivers the broken ash and clinker into the 
revolving screen, which has three sizes of openings in the per- 
forated plates. 

Under this inclined screen are fixed three receiving hoppers, 
fitted with doors, levers, and slides for filling carts, the largest 
pieces of clinker running out at the end of the revolving screen as 
shown. This plant is driven by means of a hydraulic motor. The 
plant is capable of dealing with 15 tons of clinker per hour, 
and it is fitted with adjustable blocks and bearings through- 
out. 

The makers of both of these installations were Messrs, Graham, 
Morton & Co., of Leeds. 


and air to the fire inside. Inside there is fitted the Walker patent 
fire cone, a contrivance that allows of the plant being run 50 or 60 
hours without clinkering, instead of only 9 or 10 hours, as with 
other producers. 

Thus the working of the plant is made very continuous, and the 
gas produced is very regular in quality. At the same time the 
cone admits the air to the very centre of the fuel, and the maximum 
temperature is thus kept away from the sides of the vessel, so that the 
brickwork lasts longer. The chemical reactions in the producer are 
more certain, and there is less opportunity for air to take a short- 
circuit to the outlet without passing through the incandescent fuel. 
Steam is supplied from a small boiler, which superheats the steam, 
unless there is an independent supply of dry steam at 50 to 60 lbs. 
pressure. 

The gas coming from the producers is first washed in a washer 
box, which serves also as a safety valve to allow the gas to bubble 
away if the plant becomes blocked from any cause, or the holder 
too full. The gas next passes through cooling pipes which have 
outside fins to help the cooling of the pipes and the gas 
within them. These coolers are very effective. After cooling, the 
gas is scrubbed in cylindrical coke and sawdust scrubbers, 
the latter having a special arrangement of trays to facilitate 
cleaning and renewal. Both scrubbers have suitable covers and 
cleaning doors, but cleaning need not occur oftener than two or three 
times yearly. 

Producer gas is a mixture of carbonic oxide and hydrogen. It 
is best made from small anthracite coal, but coke can be used 
almost equally well. The following is the chemical reaction when 
incandescent carbon is traversed by a jet of steam and air, 
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approximately, 2 C + H,O + air = 2CO+ H, + 2N. A 
proportion of carbon dioxide may be produced, but this is a mini- 
mum in good producers. Its production is, of course, to be avoided, 
for it weakens the gas, wastes carbon, and leaves still more nitrogen 


Pran. 














* Cross-SECTION OF PRODUCER. 


in the final gas, nitrogen being merely a diluent that is introduced 
with the oxygen of the air. The formula given represents, of 
course, what is aimed at, but no plant can really attain to this 
perfection. 

The dimensions of a gas-power installation may best be judged 
by the size of the details for 100 u.P. on the brake. The gas-holder 
will measure 9 ft. in diameter by 9 ft. deep. The whole floor space 
occupied need not exceed 284 ft. x 11 ft. The weight is 14 tons, and 
the gas produced is about 8,300 cubic feet per hour. Our illus- 
trations show the general arrangement of a plant and the section of 
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ELEVATION. 
GENERAL ARRANGEMENT OF 100-B.H.P Gas PRopUCER PLANT. 


the producer. The consumption of gas per B.H.P.-hr. will vary from 
80 or 90 ft. for small, down to 55 or 60 ft. for large engines, while 
with very good engines the consumption may be even less than this. 
One ton of anthracite pea coal will yield about 1,600 cubic feet of 
gas, the combustible portion of which is principally carbonic oxide 


and hydrogen with small quantities of marsh gas and other hydro- 
carbons. These combustibles amount to about 50 per cent. of the 
whole volume, the remainder being nitrogen, which is, of course, 
carried in with the air. 








ELECTRIC TRACTION NOTES. 


(Continued from page 594.) 


London.—Eainc.—It is said that there are so many 
complaints received from frontagers with reference to the noise and 
speed of the new electric trams, that the Ealing D.C. have decided 
to demand a B. of T. inquiry with a view to a cessation of the 
alleged nuisance. 


London Underground Railways.—A Bluebook has 
been issued containing the report, together with the proceedings 
and minutes of evidence, of the Select Committee of both Houses 
of Parliament on London Underground Railways. 


New York Underground.—One of the largest single 
contracts ever awarded for electric railway power plant has just 
been given by the New York Underground Rapid Transit Company 
to the Westinghouse Electric and Manufacturing Company. This, 
the “ first installation,” will comprise six alternators of 5,000 Kw. 
capacity each, three exciters of 250 Kw. each, 26 rotary converters 
of 1,500 xw. each and 78 transformers each of 550 Kw. capacity. 
At the present time the work of building the tunnels is in progress. 
There will be in all some 21 miles of track and 48 stations. The 
lines will be operated by direct current fed to the train motors by 
a third rail. It is worth noting that New York is evidently not 
yet prepared to embark on polyphase railway traction. 


Newport (Mon.).—The Newport County Council are 
considering a proposal to make a new electric tramway from the 
centre of the town out to Stow Park, a residential district. The 
line would be a mile in length, and the portion nearer the town 
very hilly. The proposal, if carried out, will necessitate the acquisi- 
tion of a considerable amount of property for the purpose of 
widening Stow Hill. The Council have resolved to lay a new 
low tension main throughout their new road on the Brynbyfrid 
estate, and to seek powers to extend their Caerleon Road tramway, 
and relay a double track for the whole of the present single one. 


Nottingham.—The, Tramways Committee have under 
consideration an application from the Stapleford R.D.C. asking the 
Corporation to obtain the necessary Parliamentary powers to extend 
the city electric tramway system to Stapleford, a township about 
six miles distant. 

On the Bulwell section workmen’s cars are run every morning in 
the week from Bulwell into the city at 1d. fare, the ordinary fare 
being 3d. The same scheme is to be introduced on the Sherwood 
section. ; 


Preston.—In the Sheriff’s Court, Preston, on Friday, 
Ernest Howarth, tramcar conductor, of Darwen, was awarded £400 
as damages against the Mayor and Corporation of Blackburn for 
injuries sustained by a collision between a car belonging to the Cor- 
poration of Darwen, of which he was conductor, and a car belonging 
to the Corporation of Blackburn. Liability had been admitted, and 
the damages by arrangement were fixed at £400. 


South Staffordshire.—At last Monday’s T.C. meeting 
a resolution was submitted by the General Purposes Committee in 
favour of steam on the South Staffordshire tramways for a further 
period of 12 months. Alderman Oldbury opposed this, and said he 
was disgusted with the continual applications for the renewal of 
this license. It seemed to him they were no nearer getting a new 
method of traction than they were 10 yearsago. ‘Time after time 
the Board of Trade had been urged to compel the company to do 
something, but without effect, and the company were simply 
laughing up their sleeve. For years he had stood by the tramway 
company, and had been prepared to promote their interests, but in 
the public welfare he thought the time had come when a stand 
should be made against this continual putting-off principle. Mr. 
Griffiths expressed his agreement with the views of the previous 
speaker, and said there was general dissatisfaction with the existing 
state of things. The town clerk (Mr. T. Jones) advised the Council 
to pass the resolution on the ground that the tramway company’s 
leases were falling in, and it was absurd to think that at this stage 
they would spend £60,000 in installing a new system of traction. 
Negotiations had been in progress with the company for a very long 
period, and in the last few weeks a decided step forward had been 
taken. He hoped shortly to be able to report satisfactorily as to the 
progress of the negotiations in regard to the purchase of the tram- 
ways and the leasing of them. The resolution was agreed to. 


Spen Valley.—The B.E.T. Co. has now obtained the 
consent of, and concluded conditions with, all the local authorities 
concerned in the Spen Valley tramway. 

Tokio.—The Electrical World says that Prof. Yeiji 
Nakajima, chief engineer of Tokio, Japan, recently spent several 
days in Cincinnati examining the operation of the lines of the 
Cincinnati Tractioi Company, giving particular attention to the 
double trolley system which is in use in that city. Prof. Nakajima 
stated that a company had recently been organised in Tokio to 
replace the horse cars in use in that city with the electric system. 
The city insisted on the use of the double trolley system as a 
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preventive of electrolysis, and Prof. Nakajima accompanied the 
engineers of the company to make a study of the system in 
Cincinnati. 


Walthamstow.—The D.C. has decided to adopt the 
provisions of the Light Railways Act, and, subject _to the approval 
of the Light Railway Commissioners, to construct a system of 
electric tramways. It is intended that the trams shall run from 
Tottenham High Cross to Chingford, and from the Baker’s Arms, 
Lea Bridge Road, to the Wilfrid Lawson at Woodford. The cost is 
roughly estimated at about £120,000—rather more than £10,000 a 
nile. 


Wimbledon.—The Committee for the protection of 
Wimbledon interests have decided not to oppose the laying of tram- 
ways in South Wimbledon by “a responsible company,” but are 
unanimous in opposing any tramway for North Wimbledon. 
Should it appear that the amenities of North Wimbledon are to be 
imperilled, the committee intend to organise public opposition on 
an extensive scale. 








TELEGRAPH AND TELEPHONE NOTES. 


American Cable Schemes.—Congressman Corliss in 
opposing the Pacific Commercial Cable Company urges Government 
ownership control as being cheaper, better and more to the 
advantage of public interests. He instanced the fact “that Great 
Britain had achieved her commerciai supremacy by the ownership 
of . . . . cables.” He evidently is not familiar with the fact 
that the cables are not controlled by the country, nor with the 
agitation which has long existed in this country for the service to 
be taken out of the hands of monopolistic companies. Our com- 
mercial success might have been greater if the cables had been 
n other hands. 

The Standard New York correspondent says that the Cabinet’s 
discussion of Mr. Mackay’s Pacific Cable proposals disclosed a two- 
fold opposition from American rivals, who have sought a subsidy from 
Congress, and from the holders of the quasi-monopoly established 
under the Spanish régime. Besides asking nothing beyond 
authorisation by the Government, Mr. Mackay offers an economy 
upon Government business approximating to the subsidy asked for 
by others—$300,000 annually for 20 years, making half the cost of 
the cable, which Mr. Mackay proposes to provide at his sole cost 
and risk. Financial comparisons will suffice to check other 
schemes, which may, in turn, prove strong enough to check Mr. 
Mackay, making a deadlock of indefinite duration. The Attorney- 
General was instructed to examine the legal objections to the 
authorisation Mr. Mackay asks for. Last year the United States 
spent nearly $400,000 upon Philippines telegrams. Economy has 
been ordered ; but the disposition is rather to grow than to lessen. 
With the exception of certain routine official papers now mailed, 
the telegraph, although more expensive, is preferable. 

Reuter’s correspondent at Washington reports that at a meeting of 
the Cabinet on 4th inst., the question of granting the application of 
the Postal Telegraph Company for permission to land and lay a cable 
between San Francisco and the Philippines was under discussion. 
Mr. Knox, the Attorney-General, said that at the meeting of the 
Cabinet, on 11th inst., he would place before the President his 
opinion on the question of Mr. Roosevelt’s right to grant the appli- 
cation, should he decide to do so. 


Bedford Telephones, — The T.C. has resolved to take 
no further action at present in regard to municipal telephones. 
This decision was arrived at after the Telephones Committee had 
considered Mr. A. R. Bennett’s report. 


Manchester Telephones.—At a conference of local 
authorities held in Manchester, it was decided to promote a Bill 
in the next session of Parliament for the establishment of a 
municipal telephone board for the whole of the Manchester tele- 
phone area. 


Persian Telegraphs.—The St. Petersburg correspondent 
of the Daily Telegraph says that Russia has been roused into 
activity by the recent Anglo-Persian convention, conferring upon 
an English company the right to construct a new telegraph line in 
Persia, from Kuchan, along the principal trade routes of Central 
and Southern Persia, to Ispahan and Beluchistan. The Muscovite 
Government has decided to arrange a line of communication 
between Astara, on the Russian frontier, the seaport Enseli, 
Teheran and Ispahan. The proposed line will run from: Astara 
through Enseli, Kazvin, Teheran, Kum, and Kuchan, to Ispahan. 
All these towns are Persian commercial centres. The Russian 
Government is persuaded that the concession will be as easily 
obtained as the English one, especially as the sympathies of ruling 
circles in Persia are, at the present moment, on the side of Russia. 


South African Telegraphs.—The report of the Acting 
Postmaster-General of Cape Colony for 1930 states inter alia that it 
is understood that the Eastern and Associated companies will com- 
mence to lay the proposed new cable between Durban, Natal, and 
Australia very shortly, and it will be open for traffic about the 
beginning of 1902. Arrangements for the erection of an overland 
telegraph line between Cape Town and Durban for the exclusive 
use of the cable companies are well forward. An agreement on this 


subject is being drawn up, and will no doubt be duly signed shortly. 
The cable companies will pay for the erection of the wire, and will 
also make an annual payment to cover maintenance, royalty, way- 
leave, &c. When the overland wire and the cable between Durban 
and Australia are completed, it is anticipated that the great bulk of 
the Australasian telegraph trafic will circulate vid South Africa. The 
total value of the South African Cable traffic during the year was 
£460,000. 


Telegraphic Interruptions and Repairs :— 


CaBLEs, INTERRUPTED, REPAIRED, 


Latakia-Cyprus .. as oo ee ae -. June 20, 1899 .. ee 
Para-Maranham aS eo ee ee »» March 1, 1900 .. ee 
Cadiz-Teneriffe .. ee wa .. Aug. 6, 1901 ° és 
Bissao-Bolama .. oe oe oe -. Aug. 16,1901 .. es 
Curacao-Coro .. oe . Sept.5,1901 .. October 3, 


Gibraltar-Tangier 3, 3.2: ") Sept. 13, 1901. October 5. 


Zanzibar-Mombassa .. ++ Sept. 27,1901... 
LANDLINES :— 

“ Via Hanekin” on Persian territory «» Feb, 24,1900 .. os 

Pekin-Kalgan .. ee oo ee ee -- June 14,1900 .. ee 

Maimatchin-Kalgan .. ‘ June 80,1900 .. 


Communication with Baranquilla and Cartagena Dec. 8, 1900 
2 towns of Venezuela -- Oct. 31, 1900 


Teneriffe—Cadiz Cable. — The Zimes Madrid corre- 


spondent says that the cable between these two places has been 
restored. 


Type-writing Telegraphs at the Cape.—The Cape 
Government, following the example of the Natal Government and 
the Chartered Company (Rhodesia), have just decided to introduce 
the type-writing telegraph, for use on telegraph and telephone lines. 
Mr. Edward Liebman, agent for the company which has taken up the 
patent rights, is now in Cape Town, and when the last mail to hand 
left there, was arranging to hold an exhibition of the instruments 
connected with the invention. 


Wireless Telegraphy.— A letter received from the 
Channel Sauadron, at Berebaven, states (says the Standard) that 
the cruisers Minerva and Fearless, by wireless telegraphy, success- 
fully advised Roche’s Point Signal Station of the arrival of the 
vessels at the rendezvous, the J/inerva being 134 miles away and 
the Arrogant 162. The latter is believed to be a record distance 
between ship and land. Between ship and ship it was found that 
100 miles was the longest distance at which the signals were intelli- 
gible. The value of the system to the Fleet was often proved. 








CONTRACTS OPEN AND CLOSED. 


OPEN. 


Amsterdam.—November 18th. The Communal Tram- 
way Company, Nieuwe Achtergracht, 164, Amsterdam, is prepared 
to receive offers for laying of conductor slips between rails of elec- 
tric tramway. Conditions of contract and plans from the Town 
printing office, Amsterdam (3 fl. 50). 


Ashton-under-Lyne.—October 29th. Steel poles, bases, 
section boxes, and overhead line equipment for the Corporation. 
See “ Official Notices ” to-day. 


Army Contracts,—The Secretary of State for War 
hereby gives notice that tenders for-specitic quantities of the under- 
mentioned articles will probably bé* invited from time to time 
during the next 12 months, namely :—Acids, Electrical Instruments, 
Telegraph Cable. Manufacturers who may wish to be applied to 
when tenders are required should address, A. Major, Director of 
Army Contracts, War Office, Pall Mall, S:W., by letter, stating the 
particular articles which they manufacture, and the name of at 
least two well known firms, or public bodies, who have purchased 
from them, and are in a position to certify as to the quality of their 
productions. 


Batley.—October 18th. Lancashire boilers, economiser, 
condensing plant, piping, crane, &c., for electricity works. 
Engineers, Lacey, Clirehugh & Sillar, Westminster. 


Boulder City.—November 23rd. The Council invite 
tenders from manufacturers for the construction of a tramway 
system, plans and specifications of which are to be seen at the office 
of the Agent-General, London. See “ Official Notices ” September 
20th. 


Blackpool.—October 21st. Tramway poles, cables, 
overhead work, electric car equipment, &c., for the Corporation. 
See “ Official Notices” September 27th. 


Darlaston.—October 18th. Construction and recon- 
struction of 8 miles of tramways between Wolverhampton and 
Darlaston, for the British Electric Traction Company, Limited, on 
behalf of the Wolverhampton District Electric Tramways, Limited. 
The electrical equipment of the tramways not included. Chief 
Engineer, Donington House, Norfolk Street, W.C. 


Dudley.—October 25th. Pipework for electricity works. 
See “ Official Notices ” to-day. F 
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Dundee.—October 18th. The Gas Commissioners want 
tenders for electric motors. Mr. W. H. Tittensor, electrical engi- 
neer. 


East London (S.A.).—November 26th. Tenders to 
Mr. R. N. Moir, Town Clerk, for 50-xkw alternator and engine. 
London agents, Dyer & Dyer, Aldermanbury, E.C. 


Great Western Railway.— October 21st. The directors 
want tenders for a year’s storés, including (17) India-rubber goods ; 
18) Telegraph instruments ; (19) Telegraph apparatus; (20) Copper 
wire, G.P. wire, &c.; (21) Telegraph ironwork and tools; (22) Tele- 
graph drysalteries; (23) Electric light carbons; (24) Electric 
lamps, incandescent ; (51) Telegraph poles and yellow pine. 


Huddersfield.—October 12th. Six car bodies, trucks 
and equipments. Corporation. See “Official Notices” September 
20th. 


Ilford.—October 29th. Water-tube boiler, 550-Kw. 
igh speed steam dynamo, switchboard, &c., for U.D.C. tramways. 
See “ Official Notices ” to-day. 
Kirkealdy.—October 14th. Main switchboard. Cor- 
poration. See “ Official Notices” September 20th. 


L.C.C.—October 31st. Electric lighting of the Homer- 
ion, West Hampstead, East Greenwich, and Perry-Vale fire stations. 
See “ Official Notices ” to-day. 


Leeds.—October 15th. Fifty electric tramcars. Deposit 
{0 guineas to T. Hewson, City Engineer, Municipal Buildings, or 
Hopkinson & Talbot. 


Leyton.—October 26th. Multipolar dynamo (450-Kw.) 
and a balancer, for the U.D.C. See “ Official Notices ” to-day. 


Limerick.—October 28th. Cables, arc lamps, Westing- 
house engines, dynamos, boosters, and Dowson gas plant for the 
electric lighting. See “ Official Notices ” to-day. 


Manchester.—Two 6,000-H.P. triple-expansion engines, 
two 3,750-Kw., three-phase alternators, 48 motor-generators for 
Stuart Street generating station, and sub-stations. See “ Official 
Notices ” to-day. 

Newport (Mon.).— October 21st. Coal handling 
winches, piping, switchboard, cables, cable ways, overhead con- 
struction, electric motor car, repair shop equipment, and steel 
chimney shaft for the tramways and power supply undertaking. 
See “ Official Notices ” September 20th. 


Sardinia.—Electric light and power for all the mines in 
Sardinia. Contractors wishing to supply the necessary material 
should place themselves in communication with Mr. G. Merlo, 
expert of the Mining Association of Sardinia, at Iglesias. 


Spain.—October 17th. Tenders are being invited until 
the 17th inst. by the Spanish Ministry of Public Works in Madrid 
for the concession for the construction and working of an electric 
tramway between Linares and Las Minas. Tenders are to be sent 
to La Direccion General de Obras’ Phbticas, Madrid, whence 
particulars may be obtained. 


Spain.—October 28th. The municipal authorities of 
Jaca (province of Huesca) are inviting tenders until the 28th inst. 
for the concession for the electric lighting of the town. Particulars 
may be obtained from, and tenders are to be sent to, El Secretario 
del Ayuntamiento de Jaca (Huesca). 


Stepney.—October 17th. Arc lamp columns, lamps, 
fittings, switchboard, for Council’s electricity w orks. See “ Official 
Notices ” September 27th. 


Stourbridge.—October 18th. Construction of 2} miles 
of tramways at Stourbridge, for the British Electric Traction Com- 
pany, Limited. Electrical equipmentnotincluded. Specification, 
&c., £5. Chief engineer of the company, Donington House, W.C. 

Swindon.—November 12th. Boilers, cooling tower, 10- 
ton crane and other plant for electricity works. See “ Official 
Notices” to-day. 

Waketield.— October 15th. One 550-b.u.P. high speed 
engine and one 400-Kw. two-phase alternator. See “ Official 
Notices” September 27th. 

Woolwich.—October 15th. “Free” or “assisted” 
wiring for the Electricity Committee. See “Official Notices” 
October 4th. 

Woolwich.—The U.D.C. is about to issue advertisements 
for sundry electrical instruments required on the completion of the 
electric lighting works. 

Wrexham.—October 14th. Tenders for the electric 
lighting of two markets for the Corporation. Town Clerk (Thomas 
Bury, Esq.), Guildhall. 


CLOSED. 


Glasgow.—Messrs. Kelvin and Jas. White have secured 
the order for the switchboard of the station being built by the 
Caledonian Railway Company, for their new station extension 
scheme. 


Bradford.—The Corporation has accepted tenders for 
the overhead equipment materials required for the overhead equip- 
ment of the Leeds Road, Tunbridge Road, and Manchester Road 
tramways as follows ;— 


James Russell & Sons, steel poles ee oe -. £2,665 0 0 
J. W. Knowles & Co., iron castings .. “e 41 4 
Macartney, McElroy & Co., Ltd., malleable i iron ‘castings ée 817 0 0 
Wood & Saberton, cheamn tubing ‘and — arms .. ee 138 11 0 
R. H. Dewhirst, wrought-iron works P * as es 1,19212 0 
Thornton & Crettin, junction boxes . va 7815 0 
General Electric Company (1900), Limited, trolley wire -- 1,296 110 
W. H. Empsall, ears we 30 0 0 
J. Pickles, malleable iron insulator covers. ee 44 13 10 
Electric Tramway Equipment Company, section insulators . 41.5 0 


insulating _ and 
insulators . oe 95 12 6 
Bradford.—The Corporation has accepted the tender of 
the Pheenix Dynamo Manufacturing Company for a 25-H.P. work- 
shop motor at £102, and for four 30-n.H.P. motors for driving fans 
for cooling towers for £865 10s. 


Epsom.—The U.D.C. has adopted, on the recommenda- 
tion of Mr. Hawtayne, the Vulcan penny-in-the-slot meter, two 
ampere size at £4 6s. Od. each. The selection of designs for glow 
lamp pillars has been left in the hands of Messrs. Ledger and 
Saunders. The Council has also adopted the Aston patent street 
lantern. The Council have ordered 28 lamp columns at £2 12s. 6d. 
each. 


Germany.—The Electricitiits Werke Gesellschaft (Bolse 
and Co.), of Berlin, has secured a contract for the supply of a 
battery of accumulators of 2,000 xw. hour capacity for the 
central electric lighting station at Stettin. 


Worcester.—We gave last week a note of the successful 
tenderers for the electrical plant and machinery required by the 
Corporation. The following is the complete list, which was crowded 
out of our last issue :— 

Szction A.—BOILERS. . 
a rca Cee 


Ditto. ditto. 


Renshaw & Co. Ap se. th 00 
Rowland & Co. e ee oe oe ee 6,420 0 0 
Edwin Danks, horizontal Fey ae es << an 6,522 0 0 

vertical boilers 5,322 0 0 
Aligemeine Electricitiits Gesellschaft, Babeock boilers « we 6,240 0 0 
Hornsby & Sons (includes Fines) A 6,154 0 0 
Stirling Boiler Company . ee ee ee we se 6,055 0 0 
Crompton & Co, Ee a <u we ae aa 5,688 10 0 
Babcock & Wilcox, Limited :. “6 .. (accepted) 5,597 0 0 
John Thompson, Diirr boilers .. ee ee ee aa 5,275 0 0 


Section B,—Enxaines, DyNAMos, 


Frank Suter & Co., Belliss engines’ .. oe ee £8,924 
British Schuckert Company Belliss engines oe ee 8,747 
* » * Davey-Paxman engines ee 8,784 


Browett-Lindley engines .. 8,580 
Willans& Robinson ene 9,017 


” ” ” 
” ” ” 


own engines, Johnson & Phillips dynamos 9,723 
Allgemeine Blectricitits Gesellschaft, Belliss engines g 


Ferranti engines . 8,162 
Lancashire Dynamo Company, * Belliss engines .. we 9,400 
* Willans engines .. a 9,830 


” ” 


pee a s Browett-Lindley engines 9,230 
International Elec. Eng. Co., Belliss engines, Liége 


dynamos ae. 98 8,250 
* a Allen engines, sae 
dynamos ee 7,940 
ss he pm Ferranti engines. Lié Be 2 
dynamos . 8,495 
British Thomson-Houston Company, Belliss engines =e 8,972 


a Allen engines “ 8,640 
Vauxhall Ironworks Company, own engines, International 
Company, Liege, dynamos .. ee se aa 4,817 


0 
0 0 
4 0 
4 0 
00 
Ferrantiengines .. 8,732 4 0 
Laurence, Scott & Co., Bellis engines ae ‘< oe 9,400 0 0 
Lahmeyer & Co., Belliss engines we ee oe ee 9,780 0 0 
Siemens & Co. <a as a “es ae =P oe 9,440 0 0 
a Browett-Lindley engines... re rp 9,982 0 0 
Willans engines .. ee ee oe -- 10,369 0 0 
Crompton & Co., Belliss engines e #e re ee 9,840 0 0 
Ferranti, Limited, Schuckert dynamos ee oe as 9,297 0 0 
pe pi Dick-Kerr dynamos ae oe -. 10,275 0 0 
* pe Lahmeyer dynamos ‘ ee -- 10,882 0 0 
” « Westinghouse dynamos . ee e- 11,045 0 0 
” pe E.C.C. dynamos .. 7 ee - 11,347 0 0 
es Bruce Peebles dynamos- “ es 11,248 0 O 
E. Scott & Mountain, own engines and dynamos .. 9,400 0 0 
Bruce Peebles & Co., Belliss engines ie a (accepted) 9,769 0 O 
Ferranti engines wa 10,917 -0 0 
Brush Company, Belliss engines ee ee 9,785 0 0 
Johnson-Lundell Company, Shanks engines | we oe 8,490 1 6 
a P ” Belliss engines 4 ee 8,622 16 8 
Browett-Lindley engines us 8,887 7 0 
Dick, Kerr & Co., Belliss engines English Electric 9,176 0 0 
* ” Browett-Lindley Manufacturing ae 9,255 0 0 
Willans Co.’ s dynamos. .. 9,822 0 90 
Sunderland Forge Company, Belliss engines ee ee 9,716 0 0 
Thomas Parker, Limited, Willans engines e 10,075 0 0 
- 9 p* Belliss engines (without spares) 9,163 0 0 
ee Browett-Lindley — ae 9,718 0 0 
Johnson & Phillips, Clayton engines .. ow “* 9,125 0 0 
* ” Allenengines.. <n ee “e 9,560 0 0 
on n Belliss engines .. ee ee 9,670 0 0 
a pe Browett-Lindley engines ee ee 9,950 0 0 
a Willans engines . és -- 10499 0 0 
W itting Bros., Belgian dynamos, Belliss engines ae da 8,500 0 0 
Electric Construction Company, Belliss engines .. es 10,058 0 0 
Ferranti engines -- 10,988 0 0 
Armstrong, Ww hitworth & ‘Co., ett-Lindley snitnail 11,415 0 0 
Royce, Limited, Belliss engines «e : .- 10,200 0 0 
British Westinghouse Company, —_ engines « a 9,769 0 0 
“a - pi erranti engines .- 10,750 0 0 
9 ‘a te engines . 10,894 0 0 

” ompvlete - plant in 
place of Sections ABC 23,250 0 0 

De Grelle, ee & Co., site engines, Brunswick 
dyn 8,000 0 0 
Mather ry Platt, ‘Willans engines ee ee ee .» 10,740 0 0 
os ® Belliss engines P os sé -- 10,396 0 0 
” Browett-Lindley engines ee 10,390 0 0 

Parsons & Co., steam turbines, no contingencies, or motor ' 

alternator or booster included 4 ea 7,629 0 0 
Allen, Son & Co., own engines, International dynamos Se 8,348 : : 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
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SEctTION C.—ConDENSING PLANT. 

Edwin Danks oe oe és oe aes os eo £2,127 . 0 
Gumape 8 So. Be ae ee ae ae er ae x. «1,962 0 

Lucy &Co. .. ws ar oe oe oe 1,892 9 0 
Babcock & Wilcox, Limited ae iS ae ae ee 1;870 00 
Kortings, Limited .. 5 as a -- 1,841 0 0 
Allgemeine Blectricitits Gesellschaft ote ae uk 1,819 0 0 
Ledward & Co. oe oe od ve 1,800 0 0 
Crompton & Co, “a oe oe ae 1,773 0 0 
Sir Hiram Maxim Engineering Company (accepted) 1,649 0 0 
Sharpe «& Co, (alternative tender) ne ‘an ~_ 1,566 0 0 


Section D.—SwitTcHBOARD. 


Witting Bros... a = ri oe .. £2,040 0 0 
British Thomson- Houston as are ofa - ae 1,506 00 
Ferranti, Limited .. “ve oie ae +. (accepted) 1,500 0 0 
Moon, Loughlin mo... oe es a os ae 1,499 0 0 
General Electric Company Ke < 1,450 0 0 
British Thomson-Houston (alternative tender) ne ne 1,378 0 0 
S. Heywood & Co. .. a os 1,360 0 0 
Walsall Electrical Company (without cables) oe =~ 1,813 11 0 
Nalder Bros. & Thompson ais ee eo oo 1,312 0 0 
Mechan & Sons eo oe ee oe oe oe ae 1,300 0 0 
Stiitter & Co. . a ue we 1,278.17 9 
Thomas Parker, Limited (without cables) — ace ee 1,251 0 0 
Siemens & Co. oe oe ee ee 1,240 0 0 

Lahmeyer&Co. . ee oe oo ~ 1,217 0 0 
British Westinghouse Company es ee oe ee 1,212 0 0 
Cowans, Limited .. F om ee ne <e 1,097 0 0 
Brook, Hirst & Co. . ae is “s 1,084 0 0 
Allgemeine Electricitits Gesellschaft’ te om a 1,065 0 0 
Clayton & Co. . os a ae os 1,062 0 0 
Dorman & Smith .. <e ee oe - ae oe 1,050 0 0 
Bertram Thomas .. ne a ne tis ee ve 1,032 0 0 
Crompton & Co. <3 — a a ae oie a 1,002 0 0 
Veritys, Limited .. aA ee si as ee 956 0 0 
Johnson & Phillips . ay oe oe 955 0 0 
Bertram Thomas (alternative tender). os we en 953 0 0 
J. E. Spagnoletti& Co. . 931 0 0 
International Electrical Engineering Co. (without ‘cables) 920 0 0 
Heaton « Smith ee oo Sis 870 0 0 
Electrical Transmission C ompany os ee ee ee 830 0 0 
British Schuckert Company .. ee af i 695 0 0 


SEcTION E,—OVERHEAD TRAVELLING CRANE. 


Witting Bros., electrical crane .. ee ae ae + £700 0 0 

» hand crane és a6 ane ae se 844 0 0 
Jos. Booth & Sons .. os oe ee ee ee os 850 0 0 
T. Broadbent & Sons vo oe oe ee os 335 0 0 
Bedford Engineering Company. o oe os se 800 0 0 
Edwin Danks vo oo os ee 06 6 ow * 257 0 0 
James Spencer « Co, a ee oe 250 0 0 
Allgemeine Electricitiits Gesellschait ee es i 240 0 0 
Chatteris Engineering scum an eo oe ee 235 0 0 
Carrick & Ritchie .. : “s oe oe ee 229-0 0 
James Carrick & Sons... oe + ee ee o 199 0 0 
Herbert Morris « Bastert (accepted) 174 0 0 

Secrion F,—-ACCUMULATORS. 

Sutherland « Marcuson .. oe oe ae iia -« £2,489 0 0 
Tudor Accumulator Company .. aa oe oe os 2,245 0 0 
H. E. Keen & Co., Chloride cells ne ea 28 a 1,940 0 0 
Chloride Storage Company a cS - ‘ia x 1,916 0 0 
D. P. Battery Company .. se oe si ae 1,850 10 0 
Electrical Power Storage C ompany oe ke + oe 1,732 7 0 
Longstreths, Limited, Lithanode cells : = ns 1,716 0 0 
British Power Traction and Lighting Company $e ae 1,651 14 0 
W. ©. Rooper & Co., Epstein cells oe ° ee ee 1,651 0 0 
EF weak Suter & Co. .. wih ee 1,470 0 0 
Aligemeine Electricitiits Gesellschaft, Hart: ‘cells ee én 1,407 0 0 
Veritys, Limited, Pritchetts-Gold cells os oe 1,403 0 O 
Hart Accumulator Company .. o- oe . es 1,365 13 0 
Ashmore, Benson & Pease ae o6 (accepted) 1,817 10 0 


Hammersmith,—The Borough Council had before them 
on Wednesday evening tenders as under, for pipe-work and tanks 
in connection with the electric lighting condensing plant :— 


= 


Stephe ns, Smith & Co,, Ltd. .. am oe me eo. £2,879 5 0 
Fraser & Fraser, Ltd. ; oe oe ee oe a 2;746 00 
Rosser & Russell, Ltd. .. ae ae oe a ee 2,199.0 0 
Aiton & Co. .. me ~— a ae oi ai - 2,185 0 0 
Korting Bros... 2,150 0 0 
Sir Hiram Maxim E slectrical and E ingineering Company, 

Limited .. ‘ ae 1,681 15 0 


The last named tender was acce ted. 


Kingston-on-Thames.—The Board of Guardians, on 
Tuesday, accepted the tender of Messrs. Drake & Gorham for plant 
to work an electric lift at the Board’s offices, at a cost of £445. 
The current will be obtained from the Corporation mains, 


Leigh.—The Tramways and Electricity Committee have 
accepted the tender of Messrs. Mather & Platt, Limited, to supply 
and fix a 250-Kw. steam dynamo with Galloway engine for £2,135. 


Liverpoo],—The tender of the Wheeler Condenser and 
Engineering Company for the supply of a condensing plant for the 
Lister Drive generating station, for £4,457, has been accepted by 
the T.C 


Nelson.—Messrs. D. Bruce Peebles & Co. have received 
the contract for the 200-kw. set for the above, for the sum of 
£2,189. 








FORTHCOMING EVENTS. 


Friday, October 11th.—Electro-Harmonic Society. Smoking Con- 
cert 


NOTES. 


Engine Boiler and Employers’ Liability Iosurance 
Company, Limited.—We have received the chief engineer’s 
report on the work of this company during the year 1900. It 
contains a copy of the report of the Committee of the House 
of Commons which was appointed to inquire into and report 
on the question of legislation on boilers. This Committee 
was not favourable to legislative interference, and thereby 
demonstrated its realisation of the danger that would 
accrue from (Government interference, especially when it is 
considered that boilers that are under the Government 
charge come oftener to grief than boilers under insurance 
companies. We note also that the chief engineer is 
inclined to consider that the staying of the flat ends of 
Lancashire boilers—always the weak point in that type of 
boiler—will need to be modified with present high pressures 
unless the feed water is purified. This is because of the 
undoubted fact that water good enough for low pressures 
may prove corrosive with high pressures, or, rather, the 
high temperatures implied thereby. Overheating due 
to scale and deposit is also responsible for much end _ plate 
and angle iron grooving. There are also some useful figures 
given for the power required to drive various machines. 
These powers have been ascertained, of course, by electrical 
means. Thus a drilling machine on }% holes in 44 plates 
absorbed 1°62 H.p. When drilling two holes it absorbed 
2°8u.p. Three holes required 3°7, and four holes 4°56, 
the time in each case being 45 seconds. These figures are 
rates, the watts consumed in 45 seconds being 1,210, 2,090, 
2,750 and 3,410. The company inspect and insure elec- 
trical machinery, and are obviously becoming experts in the 
faults to which such machinery is liable. Many engine 
breakdowns were due to the failure of nuts, screws, bolts and 
pins. A steel shaft that failed after 131 million revolutions 
is calculated to have been stressed to 8,600 lbs, as a maxi- 
mum, and 6,500 lbs. at the dead centre. 





Glasgow and West of Scotland Technical College. 
—Mr. Carnegie’s offer to help the building fund of this 
College comes just at the right time, and it is sincerely to 
be hoped that the conditional sum will speedily be raised, 
for increased accommodation is really needed if the demand 
for instruction is to be met. We read that the governors 
announce that, as the accommodation provided by the exist- 
ing buildings of the College is completely occupied, they are 
unable to consider any additional applications for admission 
to the following evening classes :—Mathematics, Courses I. 
and II.; Electricity and Magnetism, Course I.; Elec- 
trical Engineering Lectures, Courses I. and II. 





Mains Explosion at Islington.—The daily press says 
that about half-past eight on Tuesday evening five succes- 
sive explosions occurred in the underground mains laid 
along the length of Highbury Park. - The account con- 
tinues:—“ Paving stones were torn up, broken, and hurled 
to a considerable height, the iron lids to five shafts were 
thrown into the roadway, a shop window was smashed to 
pieces, and the heavy iron railings of Christ Church, which 
stands at the top of Highbury Grove, were bent and 
damaged. The whole of the pavement in Highbury Park 
for a distance of about 50 yards was wrecked, but no serious 
personal injuries appear to have been sustained, The 
Islington Borough Council have recently laid electric light 
mains under the ’ pathway where the explosion occurred, and 
the borough electrical engineer was quickly summoned, but 
at once satisfied himself that the occurrence was not caused 
by any defect in the electrical system. Some workmen of 
the Gas Light and Coke Company were working over the 
mains, but it was not ascertained that the explosion was the 
effect of their work or of the artificial light used.” 

While two men were at work on Wednesday in a 
manhole of the Charing Cross and City Electric Lighting 
Company there was a loud rumbling noise, followed by a 
burst of flames. The two men were very badly burnt, 
and were conveyed to St. Bartholomew’s Hospital. Two 
passers-by were also injured. 
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The Illuminations at the Glasgow International 
Exhibition.—In addition to the 1,000 arc lamps and 
incandescent gas lamps innumerable, there has just been 
inaugurated a most elaborate display of illuminations. All 
the principal buildings and cafés have been decorated outside 
by means of glow lamps hung up in festoons. The wiring 





WEIR ON River KELVIN, AND GRAND DOME OF THE 
EXHIBITION. 


is necessarily of a temporary nature, but the effect is magni- 
ficent so far as display is concerned. Some 130,000 16-c.P. 
lamps have now been strung up on the buildings and 
throughout the grounds. The lamps are, with a few 
exceptions, of Continental manufacture. Five lamps are 
wired in series across the 500-volt mains. This is the 
usual system adopted, but in some cases the 50-volt lamps in 
series are used. The supply of current is obtained from the 
Corporation power station at Port Dundas, some two miles 
distant, the plant at the Exhibition not being sufficient for 
the purpose. The usual bayonet socket-holders are used 





THE" New Art GALLERIES, WITH CRANSTON’s TEA HovusE 
2 6) IN FOREGROUND. 


throughout. The switches are arranged to control the 
lamps so that the load is gradually switched on by about 
50 amperes to 100 amperes at a time. The cable used is of 
the ordinary V.I.R., and braided, and the whole work was 
carried out by one of the electrical wiring contractors to the 
Exhibition to the instructions of Mr. Young, the engineer, at 
a cost of about £4,000. The illuminations are “on” every 
evening from 8.30 p.m. to 9.45 p.m. 





The Newport Contracts.—Messrs. Hemingways, who 
have contracted with the Newport Corporation for supplying 
the steel work for the latter’s new generating station, pro- 
posed placing the order for a part of the steel work to be 
used in the car sheds and repair shops with another firm. 
Mr. Parshall, the consulting engineer to the Corporation, 


inquired their views on the matter, asking whether there 
would be any objection to the proposed sub-letting of the 
contract. The Corporation have decided, after considera- 
tion, not to allow the contract to be sub-let. They have 
received letters from two firms who had applied for and 
received from Mr. Parshall, specifications, &c., for certain 
sections of the work in connection with the new generating 
station, stating that they were unable to tender to the speci- 
fications supplied to them, and asking for the return of 
their deposit money. It was decided that this could not be 
done. 





The London—Brighton Electric Railway Scheme.— 
We have already made brief reference to this railway 
scheme for which Mr. Cheesewright has been making 
surveys. We now show a map of the suggested route, the 
length of which being 47 miles, is 4 miles shorter than the 
existing steam railway. It is intended to run first of alla 
half-hourly service of through trains from 8 a.m. to mid- 
night. To start with there will be no intermediate stations, 
though Croydon and Redhill may want to be connected 
eventually. The two generating stations will be situate 
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respectively at Lambeth and Brighton, and the plant 
installed will suffice for a 10-minute service, if need be. As 
the multiple unit system is suggested for the trains, thé 
bridge-building operations will not be so heavy or expensive 
as for a railway running steam locomotives. The weight 
per car is 8 tons, and the length 45 ft. The mono-rail is 
not in the scheme. Mr. Cheesewright says that his project 
has a good financial backing, and the opposition of the 
L.B. & 8.C. Railway he speaks lightly of. The hill which 
has proved a veritable fort for that railway when other 
schemes have been introduced, will be tunnelled under by 
the latest promoters. The L.B. & S.C. declares that if 
the new company took £100,000 per annum for its 
express traffic the line would not pay; but Mr. 
Cheesewright holds that better facilities bring increased 
traffic. The speed would not be much higher than 90 miles 
an hour, the distance ,occupying about 32 minutes. One of 
the chief points about the scheme is the freedom from curves. 
Referring to the map, there will be a 12-mile run from 
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London without a curve. Farther on there is one of 3 miles 
radius, and another of 6 miles radius, and then straight ahead 
to Brighton. There will be several pieces of tunnelling 
under hills, viz., a 3-1iile section from Cane Hill to Redhill, 
oneat Burgess Hill, and one from Tangdon Farm to Old Shore- 
ham Road. From London the rzilway would cross the Thames 
by a special bridge, and thence by way of Clapham Park 
and Streatham, proceed due south to Mitcham, crossing the 
London, Brighton and South Coast Railway’s (Croydon and 
Wimbledon) line, through Beddington to Smithambottom. 
After negotiating the slight curve, the line will run alongside 
the South-Eastern Company’s system, pass into the 35-mile 
tunnel at Cane Hill, and emerge at Redhill. A perfectly 
straight course will then be taken to Horley, from thence, 
through flat, well-wooded country, to Three Bridges, where 
a bridge will be necessary. The second curve here will 
bring the line to Balcombe, and the Lendon, Brighton and 
South Coast line will again be crossed half-a-mile north of 
Ardingly. Passing through Hagward’s Heath, the electric 
railway will enter the projected tunnel, near Burgess Hill 
(1..B. and §.C.) station, and the other in the Dyke country, 
and so on over the Portsmouth ranch of the Brighton 
system to its terminus. This will be at Furze Hill, immedi- 
ately at the back of Brunswick Square—in the very heart of 
Brighton. The trains will consist of first and third 
classes, and the return fare is set down at 5s. and 3s, 
respectively. 





Electric Traction on the Underground.—On Mon- 
day, 7th inst., the Hon. Alfred Lyttleton, K.C., M.P., sat 
at Whitehall as arbitrator between the Metropolitan and 
Metropolitan District Railway Companies on the question of 
the system of electrical traction to be adopted on both lines 
of railway. Mr. Cripps, K.C., who represented the Metro- 
politan Railway Company, asked for an adjournment until 
the end of this month for the purpose of calling witnesses. 
Mr. Fletcher Moulton, K.C., for the District Railway Com- 
pany, opposed the application, on the ground that there had 
been plenty of time for the other side to prepare their case. 
He said that the examination in chief of his witnesses would 
occupy about two days. The arbitrator said considering the 
time of the year remarkable expedition had been exercised 
in the constitution of the tribunal. He was not appointed 
until September 22nd. He agreed that there would be diffi- 
culty in bringing electrical experts on the Ganz system 
from Italy before the end of the month. The arbitration 
was postponed until October 29th, at 11 o’clock. 





The Manchester—Liverpool Express.—Plans of the 
proposed electrical railway between Manchester and Liverpool 
have been deposited at the surveyor’s office, Municipal 
Buildings, Liverpool, for public inspection, in view of notices 
being served by the company for properties required on 
the route, near Liverpool. The prospectus of the new com- 
pany is expected to be issued in about a month, and the line 
will, it is believed, be completed and open for traffic in four 
years. 





New York Underground.—Zlectricity (N.Y.) for 
October 2nd, which came to hand yesterday, says that a 
study of electrical railway systems in Europe is to be made, 
before the New York Rapid Transit Commission and the com- 
pany having the contract for the rapid transit tunnel decide 
upon plans for operating the cars. Mr. W. B. Parsons, 
the chief engineer of the Rapid Transit Commission, was to 
sailon the Deufschland on October 3rd to begin an examina- 
tion of electrical railways. ‘He will meet in London 
August Belmont, who financed the tunnel company, and 
some other men interested in the tunnel. Mr. Parsons will 
spend a week at least in London examining the under- 
ground roads. After Mr. Belmont and the others join 
him in London the party will go to Paris and spend another 
week examining electric roads and electric plants there. 
Later they may visit some other cities on the Continent.” 
Mr. Parsons has doubtless arrived by this time. 





Personal,—The Tunbridge Wells Council have decided 
to increase the salary of Mr. Boot, the electrical engineer and 
manager, from £350 to £500 per annum. Congratulations! 


On Friday night last Mr. E. 8S. Saunders, chief assistant 
to the Bradford Corporation’s electrical engineer, who has 
received an appointment with the British Westinghouse 
Electric Company, Limited, in London, was presented by 
the staff with a silver-mounted spirit case, a silver cigarette 
case, and a gold signet ring as parting gifts. The pre- 
sentation was made by Mr. R. A. Chattock, chief engineer. 

Mr. Alf. E. Penn, who has been for several years chief 
foreman to the Westminster Engineering Company, was the 
recipient of a marble clock, presented to him by the staff and 
employés, on Saturday last, upon his leaving to take up the 
post of superintending engineer to Messrs. C. Bayer & Co. 

The manager and staff of the Exeter electricity works have 
presented Mr. L. de R. du Verge, assistant electrician, with 
a handsome camera on his leaving to take up an appointment 
at the electricity works, Bristol. 

It is announced-that Mr. C. E. Stuart, Controller of the 
Telegraph Stores Department of the Post Office, has, owing 
to ill-health, retired from the service. Mr. L. Incledon, of 
the staff of the Comptroller and Accountant-General, has, 
it is understood, been appointed to the vacant post. 

Mr. Campion, of Blackburn, has been appointed electrical 
engineer to the Dewsbury Corporation. 

Mr. Garessen, manager of the Rand Central Electrical 
Works, lately reached Cape Town en route for Europe. ' 

In consequence of the resignation of Mr. A. P. Hudson, 
the second assistant engineer at the Stafford Corporation 
electricity works, who has obtained'an appointment elsewhere, 
Mr. R. E. Meade, the third assistant electrical engineer, has 
been promoted to the post, at a salary of £100 per annum, 
with the use of house near the station. 

Mr. John T. Norman, F.C.S., &c., announces that he has 
taken the City Central Laboratory, 23, Leadenhall Street, 
E.C., where he will also have. his offices and consulting room. 
All letters and samples for analysis should be addressed to 
him there, instead of to Putney Common. The laboratory 
has been specially refitted and arranged for the analysis 
of liquids and solids, and researches at high temperatures, 
for which gas and electrical installations have been provided. 

Mr. J. A. Seager has been appointed demonstrator and 
assistant lecturer in engineering at University College, 
Nottingham. Since 1897 he has occupied posts in the 
Hastings central electric lighting station, with Messrs. 
Siemens Brothers at Woolwich, and with the County of 
London and Brush Provincial Electric Light Company. 

The Tramways Committee of the Sunderland Corporation 
have just appointed Mr. H. England, of Bolton, manager of 
their tramways, in succession to Mr. W. Morrison, who has 
resigned. 

We said last week that Mr. Grogan had been appointed 
resident engineer for the tramwaysat Croydon. His appoint- 
ment is not under the Corporation, but as resident engineer 
for the B.T.H. Co. Mr. Spurway is resident engineer for 
the B.E.T. Co., to whom the lines are leased. 

The staff and employés of the Woolwich District Electric 
Light Company, Limited, recently presented Mr. A. J. 
Fippard, engineer and manager of the company, with a 
handsome barometer and clock, &c., in token of their esteem, 
on his leaving the company to take up consulting work with 
Mr. W. T. Pressland, of Broad Sanctuary Chambers, West- 
minster. It is understood that the company’s consumers 
also intend to present Mr. Fippard with some testimonial to 
his efficient management. 





Appointments Vacant.—An inspector of telegraphs and 
electrical signal apparatus is required for the West African 
Government Railways at £40 per month. Chief assistant 
engineer for Bexhill at £125. An assistant is wanted for 
Bristol main laying department. An assistant lecturer in 
engineering (electrical engineering especially) at £150 per 
annum is required for the Municipal School of Science and 
Technology at Bristol. A shift engineer is required for 
Paisley. Several junior assistants are to be appointed at the 
works of the Newcastle-on-Tyne Electric Supply Company. 
A junior switchboard attendant is wanted at Lancaster. An 
accountant clerk at £150 to £200 per annum is wanted for 
Stepney electricity undertaking. See ‘Official Notices” 
to-day. 
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West Ham Contracts.—Wednesday’s Evening News 
has the following :—“ Allegations of corruption on the part 
of certain of its members have been discussed at great 
length by the West Ham Town Oouncil without any 
definite result being reached. The charges turned mainly 
on the electric lighting contracts, and some lively verbal 
passages resulted.” 








CITY NOTES. 


Brockie-Pell Arc Lamp, Limited. 


TuE first annual report to be presented at the meeting to be held 
at 60, Worship Street, E.C., on Tuesday, October 15th, at 12 o’clock 
noon, reads as follows :— 


The directors have pleasure in submitting the accompanying profit and loss 
account and balance-sheet for the period ending June 30th, 1901, showing that 
after writing off the sum of £435 17s. 11d. for depreciation on plant, machinery 
and tools, &c., there remains a net profit of £2,465 8s. 7d. The increase in the 
company’s business during the year has been most encouraging, the orders 
received for lamps being greatly in excess of those in previous years. At the 
present time 1,000 lamps are in course of construction at the company’s works, 

ver 800 of which are for orders already received. Your company has been 
entrusted by the authorities at Glasgow with the important task of lighting the 
juildings and grounds of the present Exhibition with Brockie-Pell arc lamps, 
which work has employed, for the time being, a large amount of the company’s 
‘apital. The directors are informed that these lamps have given every satis- 
‘action, and their superiority has been acknowledged by those interested in 
electric lighting who have visited the Exhibition. It may be mentioned that 
nearly 1,100 lamps are in use nightly for this work, and they form the largest 
installation of arc lamps in the United Kingdom. The directors have demon- 
strated that a substantial profit can be made, and under ordinary circumstances 
a dividend could be paid to the shareholders, but it is utterly impossible for 
them to do this out of the profits for this year and yet leave a sufficient amount 
of working capital for the increased needs of the company. They, therefore, 
very much regret that they are unable to recommend on this occasion the pay- 
ment of a dividend, and accordingly propose that the whole of the amount be 
csrried forward. The directors have carried out their promise to spare no 
exertion to tura the company into a dividend-paying business, but they cannot 
do impossibilities, and it is, therefore, necessary that the shareholders should 
azquiesce in an arrangement which will enable the company to extend their 
trade so that the fixed charges will bear a much smaller proportion to the gross 
profits than has hitherto been the case. In order to attain this result the 
directors find it necessary to call up the balance of the capital, but in accordance 
with the board’s circular of June 9th, 1900, they are making a call of only 6d. 
per share at present; the remaining 6d. to be called up at the expiration of 
three months from now. Should any shareholders de-ire to pay up both calls 
(ls. per share) at the date when the present call is due, interest at the rate of 
6 per cent. per annum will be allowed upon the amount paid in advance. It is 
with the deepest regret that the directors have to record the death (in January 
last), by an accident, of their late managing director, Mr. William Shrimpton, 
whose ability and untiring energy were steadfastly devoted to the company’s 
interests. They are, however, glad-to “state that they have found in Mr. 
FitzGibbon a successor in every way competent to take up his work, and have 
appointed him to the post of manager in addition to his former work as 
secretary. The duties of both these offices have, since his appointment, been 
carried out to their entire satisfaction. Under the articles of association the 
auditors, Messrs. Mellors, Basden & Co., retire, and being eligible, offer them- 
selves for re-election. 





Electrolytic Alkali Company. 


THE report to be presented at the meeting to be held in Manchester 
to-day, states that the accounts cover the period from the incor- 
poration of the company to August 31st, 1901. 


The directors consider that they were fortunate in securing, through the 
parent company, the property at Midddlewich, consisting of upwards of 73 acres, 
at a cost of less than £15,000. which was the amount actually paid by the parent 
company forit. As compared with other salt land in he district this must be 
considered a very valuable asset to the company, it is stated. All the patents 
referred to in the prospectus have been transferred to this company, and the 
consideration (£25,000 in cash and £75,000 in fully-paid ordinary shares) has been 
paid. Boring operations were started in February, 1900, and brine of excellent 
quality was found. Subsequent operations have convinced the directors that 
the supply is practically inexhaustible, thereby largely appreciating the value of 
the property. As stated at the extraordinary general meeting held in October 
last, the commencement of production was greatly delayed owing to failure in 
obtaining completion of buildings and delivery of machinery according to con- 
tract, and it was not until the beginning of April in this year that a start could 
be made. The process, however, worked perfectly from the first, and the pro- 
ducts are of the highest quality. The anticipated results of working have been 
realised, taking into account the extent of the p!ant laid down and the short 
period of working. The products command aready market; in fact, the demand 
for them is greatly in excess of the capacity of the present plant. The existing 
plant is so far only applied to the prodcution of bleaching powder and soda 
crsstals. The cost of production will be reduced in proportion as the working 
plant is increased, and the directors are so satisfied with the results that they 
strongly recommend the immediate extension of the p'ant. For this the 
directors propose to provide the necessary capital by making a further issue of 
shares inthe company. The directors consider that the profit (£1,242) earned 
by the working of an average of 36 cells during about 44 months. although under 
the serious disadvantages of stoppages for adjustment of machinery, &c. (inci- 
dental to the starting of all new works), is satisfactory, and they recommend 
that the amount be carried forward. 








Norwich Electric Tramways, Limited. 


Baron E. B. p’ERLANGER presided over the annual meeting of this 
company, held at Westminster on 3rd inst., and from the report 
supplied to the Press, we gather that the chairman said that, after 
vicissitudes inherent to every new undertaking, the Norwich tram- 
ways were opened for traffic in August, 1900. The period reviewed 
was therefore the first year of active working of the system. The 
company was exceptionally fortunate in having so long a lease as 
50 years. The arrangements with the Corporation provide for pur- 
chase earlier on terms. The capital was £264,000 in shares, and 
£66,000 in 4 per cent: debentures, and during the year the net 
earnings had amounted to £14,000, which showed that the value of 
the security as an investment called for no comment beyond one of 


congratulation. The system comprises some 20 miles of single 
track, divided into 10 routes, all converging towards the centre of 
the town. The existing lines will meet all the wants of the popu- 
lation for some years to come, so that no increase of capital is con- 
templated. In the profit and loss accounts the total earnings 
amounted to £35,665, to which had to be added a sum of £700 for 
interest on moneys deposited. Against that the expenses had 
amounted to £22,497, so that the tramways had been worked, in 
round figures, at just under 61 per cent. of the gross receipts. The 
directors were of opinion that the earnings should increase steadily 
over the past year’s figures, but the expenses of operation should 
remain nearly the same; the increase would, therefore, practically 
be additional net profit. On the item of coal alone there ought to 
be a saving in this year’s operations. They had run 924,789 miles, 
transported 7,816,222 passengers; the average receipts per car mile 
had been 9°25d., and the average cost per car mile 5°83d. The profit 
and loss account showed that, after allowing for debenture interest, 
there was a distributable balance of £11,568 2s. 5d., out of which 
they proposed that a dividend at the rate of 44 per cent. upon the 
paid-up capital be declared, absorbing £10,864 1s., and that the 
balance of £704 1s. 5d. be carried forward. 

The report was adopted, dividend resolution passed, directors and 
auditors re-elected, and it was decided to hold the meetings in 
October every year. 





Newcastle-upon-Tyne Electric Supply Company. 


Tue directors have circularised the shareholders, stating the result 
of the offer made last month to members of the company of the 
remaining unissued capital. The notice reads :— 


The shares offered for subscription were as follows :— 











11,000 ordinary shares of £5each .. =e oe ae .. £55,000 
6,250 preference shares of £5 each “ ee ee e. 81,250 
Total ae ae re es ee ee . » £86,250 

The total application for shares has been as follows :— 
12,742 ordinary shares .. “a we ae oe we .. £68,710 
8,214 preferente shares “a «s ~O s re: e- 41,220 
£104,930 
Or an over-application of the ordinary shares o “e -. £8,710 
And on the preference shares of .. aia e e -- $,970 





£18,650 


The ordinary shares have been issued at a premium of £2 and the preference 
shares at £1, and the reserve secured to the company by the above issue 
amounts to £28,250. The total reserve will now therefore stand at £72,009. 

The whole of the registered capital, other than 261 shares set aside in con- 
nection with employés’ agreements having been now allotted, the directors are 
in a position to issue debentures in accordance with the report to the share- 
holders, dated February 19th last, arrangements for which will be made during 
the latter part of October or the beginning of November, The capital of the 
company thus stands as under :— 

Ordinary shares ee ee éo ee ee .. £150,000 
Preference shares .. ee oe ag; ee - .. £150,000 





St. Helens and District Tramways Company. 


On Monday the second annual general meeting was held at Liver- 
pool, Sir J. A. Willox, M.P., presided. In moving the adoption of 
the 1eport, he referred to efforts which the company had made to 
obtain a modification of the terms of their lease under the Town 
Council. The Council, he said, had declined to give them afiy con- 
cessions. The company had taken weasures to provide a full equi- 
ment of cars, which were then ready and waiting for the opening 
of the lines. There had not been a single day’s delay on the past 
of the company. As each route was completed it was taken over !-y 
the company, and the cars began to run. The lease contained a 
schedule of fares avd a time-table, and the company had fixed their 
fares below the rates in the table, and had run the cars more fr:- 
quently than was stipulated in the time-table. On the Corpor::- 
tion’s part, in every instance, it had been behindhand in laying the 
lines. The delay had been inconvenient to the public, and injuriors 
to the company, because the lease was running out before the liner 
were open, and the company lost the use of the lines over t' at 
period, and for this loss no compensation had been given thi m 
by the Corporation. Speaking of the finances of the company 
the chairman said that the total traffic receipts for the 12 month: 
had been £26,301. The amount payable to the Corporation for 
that period was £15,368. Out of the balance which remained, a 
little over £10,000, they had to pay all traffic and administration 
charges. The Corporation levied a toll of 5d. for every mile run 
by every car throughout the day. This was a heavy burden which 
must ultimately fall on the people who used the trams. If she 
Corporation insisted on its full pound of flesh the company might 
do the same, and raise the fares to the limit fixed in the lease, and 
reduce the frequency of the’service, but the public would condemn 
this policy, and the directors desired to avoid it. They had made 
every effort to induce the Corporation to agree to a modification of 
terms, and the Electric Supply and Tramways Committee, after in- 
vestigation, had recommended certain concessions, but the recom- 
mendation had been rejected by the Council. The Corporation 
had expended on the tramways £168,367, and the charge for interest 
and sinking fund was £10,093 per annum, so that if the Corpora- 
tion received £10,093 a year, their capital expenditure would be 
recouped. The company paid £12,180 under the lease, irrespective 
of the supply of current, so that they were paying an excess of 
more than £2,000 a year. The lease provided for a revision of its 
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terms in three years from the present time. They might then hope 
for a fair and impartial consideration of some of the anomalies in- 
dicated. The proposition was carried unanimously. 

On the proposal of Mr. Hunter, seconded by Mr. Jonnson, 
Messrs. J. B. Atherton, J. Atherton, and L. Higginbottom were re- 
elected directors of the company. 





. 


Stock Exchange Notices.—Applications have been 
made to the Stock Exchange Committee to appoint a special settling 
day in and to grant a quotation to—Sir Hiram Maxim Electrical and 
Engineering Company, Limited—-shares of £leach. Urban Electric 
Supply Company, Limited.—30,000 5 per cent. cumulative pre- 
ference shares of £5 each ; and 30,000 ordinary shares of £5 each. 
The Committee has further been asked to allow the following 
securities to be quoted in the Official List :—British Electric Traction 
Company, Limited.—Further issue of 37,926 ordinary shares of £10 
each, fully paid, and 10,000 6 per cent. cumulative preference shares 
of £10 each, fully paid. Brush Electrical Engineering Company, 
Limited.—Further issue of 15,731 ordinary shares of £2 each, fully 
paid ; and 60,000 6 per cent. preference shares of £2 each, fully 
paid. Potteries Electric Traction Company, Limited.—Further 
issue of £95,000 43 per cent. debenture stock. The Committee has 
appointed special settling days as under :—Thursday, October 24th, 
New General Traction Company, Limited.—£171,300 5 per cent. 
mortgage debentures of £300 each, Nos. 1 to 1,713 (registered), and 
has also ordered same to be quoted in the Official List. 


Oriental Telephone and Electric Company, Limited. 
—tThe directors have declared an interim dividend of 24 per cent. 
being at the same rate as this time last year) on the paid-up 
capital, free of income-tax.. The warrants will be posted 31st inst. 


Direct United States Cable Company.—Interim divi- 
dend, 3s. per share (3 per cent. per annum) for quarter ending 
September 30th, 1901. 








TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending Oct. 
4th were £587; corresponding week last year, £476; increase, £111. Total 
to date, £20,153, corresponding period last year, £18,031; increase, £2,122, 
Miles of track open, 84. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
October 5th were £664; corresponding week last year, £408; 
increase, £256. Total receipts to date, £18,541; corresponding period last 
year, £18,071; increase, £470. 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
October 4th were £4,289; cofresponding period last year, £3,805; increase, 
£984, 


Central London Railway.—The receipts for the week ending October 5th were 
£6,152; corresponding week last year, £5,103; increase, £1,049. Total 
receipts from July 1st (14 weeks), £80,144. Miles open, 6. 


City and South London Railway.—The receipts for the week ending 
October 6th were £20,031; corresponding week last year, £1,616; increase, 
£415, Total from July Ist to date, £26,239; corresponding period last 
year, £21,237; increase, £5,007. Miles open, 43. 


Dover Corporation Tramways.—The receipts for the week ending October 
5th were £244 14s. 24d.; corresponding week Jast year, £224 9s. 8d.; 
increase, £20 4s. 64d. Total to date, £8,914 2s. 7d.; corresponding period 
last year, £8,458 1s. 104d.; increase, £456 0s. 84d. Miles of track open, 3. 
Car miles run, 1901, 5,358; 1900, 4,977. Number of cars, 1901, 12; 1900, 12, 


Dublin United Tramways Company.—The receipts for the week ending Octo- 
ber 4th were as follows:—D.U.T. Co., electric cars, £3,722 8s. 6d.; D.8.D.Co., 
electric cars, £834 3s. 5d.; total, £4,556 11s. 11d.; corresponding period last 
year—D.U.T. Co., electric cars, £3,623 18s. 1d.; ditto, horse cars, £27 2s, 2d.; 
D.8.D. Co., electric cars, £886 9s. 11d.; total, £4,487 10s. 2d.; increase, 
£69 1s. 9d.; aggregate to date, £70,219 12s. 0d.; aggregate to date last 
year, £69,029 19s, 1d.; increase, £1,219 12s. 11d. The mileage worked is 45 
miles electrically, as against 43 miles electrically, and two miles by horses, 
for the corresponding period last year. 


Glasgow Corporation Tramways.—The drawings for the week ending October 
5th, 1901, were £13,184 5s. 5d.: compared with £9,441 6s. 5d. for the same 
period last year. 


Liverpool Overhead Railway.—The receipts for the week ending October 6th 
were £1,440; corresponding week last year, £1,592; decrease, £152, Total 
from July Ist to date, £23,560; corresponding period last year, £24,272; 
decrease £712, Miles open, 6 miles 57 chains, 








STOCKS AND SHARES. 


Wednesday Evening. 
TxE Stock Exchange, as a whole, is the reverse of happy, although 
things are not so bad to-night as they were earlier in the week, 
Consols are steadily on the downward grade, notwithstanding the 
ease of money, and they are dragging the investment markets with 
them. The death of Abdurrahman Khan provides a fresh theme 
for disquietude in the political world which naturally strikes an 
anxious note at Capel Court. Moreover, a severe collapse in the 
West African mining section, coupled with the break in copper 
specialities, is compelling speculators to realise their holdings in 
other markets in order to raise the wherewithal for the payment of 


differences. Trouble within the walls of Gorgonzola Hall is freely 
predicted, so that there is some excuse for the House feeling 
uneasy. 

But electrical markets are exceptionally free from the pervading 
flatness elsewhere. The falls which we have to chronicle this week are 
very few, while there are several advances registered in each section. 
Supply shares are noteworthy for a continued rise in Citys and 
Countys; telegraph issues display one fall against one or two 
improvements. National Telephones are harder, and in the rail- 
way market Central London Preferred sustains our good opinion of 
its cheapness, by the addition of another point to the price. 

It is now a fortnight since we hinted at a satisfactory arrange- 
ment having been come to between the City of London Electric 
Company and the Corporation, and the shares are £1 better than 
they were at that time. The market regards it as virtually settled 
that the company will be allowed to continue the illumination of, 
at least, two City districts for another 13 years. County of London 
are also hardening, and the company’s 4 per cent. Debenture stock 
is 1 per cent. to the good. Chelsea Ordinary are depressed, largely 
in consequence of the quotation in the Official List of the new 
issue. The old shares at 5} are now the same price as those of the 
more recent emission. 

Central London Preferred, as mentioned above, is again up, 
brokers beginning to add the stock to their lists of good investments 
yielding about 4 per cent. The company’s 4 per cent. Debenture 
stock stands at 1154, and we should think that it is getting near the 
time when proper certificates ought to be issued to replace the 
present provisional ones. City and South London stocks are 
inactive. As regards the pre-Ordinary issues, the 5 per cent. 
perpetual Preference stock of 1891 is a little over 130, while the 
1896 stock stands at 125. The company’s 4 per cent. Debenture at 
1154 is exactly equal in price to the similar security of the Central 
London. 

The postponement of the arbitration between the two sewer com- 
panies is not liked in the market, and Metropolitan Consolidated is 
weak at 774, Districts at 28} being also dull. Talk of the 30-minute 
service to Brighton is evidently preying upon the minds of stock- 
holders in the London, Brighton, and South Coast Railway, as the 
Deferred stock is being extensively sold. Discussing the question 
witha Brighton householder.a day or two ago, we were told that the 
fashionable watering place is losing its charm, that landlords could 
not find tenants, that there would be no “season” this year, and 
that the projected line would supply the finishing touch to the decay 
of Brighton’s glory by transforming it into a second Southend. But 
there are bears even at Brighton. Great Northern and City Pre- 
ferred “ A” shares at 8 we might again commend to the notice of 
the buyer who can afford to lock up shares and wait for a profit. 
Baker Street and Waterloo are £6 to £5 per share discount; it is 
understood that the line is slowly approaching completion. 

Telegraph stocks have not only escaped the general flatness of 
markets, but boast a few rises in their list. Eastern 4 per cent. 
Debenture is a point better, and is still called cheap in the Stock 
Exchange. As compared with some of the quotations for kindred 
securities in the electricity supply department, we are somewhat 
disposed to challenge the market's estimate African Direct Deben- 
tures nowy command buyers ata small premium, and Globe Telegraph 
and Trust Preference have strengthened to 154. On the other 
hand, Anglo-American Deferred has dropped 4 upon sales induced, 
it is said, by the all-round heaviness of speculative markets, 
Yankees alone excepted. Considering that it is from the American 
department that the Anglo dealers generally take their cue, the 
cause assigned for this week’s fall appears to be wanting in weight. 
Some of the mining speculators, however, are deeply “in” 
Anglo “ A,” and their difficulties may not be unconnected with the 
decline. 

National Telephone Ordinary have swung over 4 again. The 
Stock Exchange lines were considerably put out at the beginning 
of the week in consequence of the great fall, but both telegraph and 
telephone systems were quickly restored to their normal con- 
ditions. 

In the miscellaneous list, Cromptons have rather come on offer, 
and are 5s. easier, while Telegraph Manufacturing Preference are, 
by the widening of the official quotation, marked down an eighth. 
Callender’s 44 per cent. Debenture stock is slightly better, but 
looks worth buying at 113,at whichit pays a penny ortwo under 4 per 
cent., not allowing for redemption. Henley’s stock of like character 
and interest is also better, coming into line with the Callender 
issue. Babcock & Wilcox are 2%, ca the recently-paid dividend of 
1s. 22d. per share. Thames Ironworks Preference are not better 
than 15s. The chairman, Mr. Arnold F, Hills, is guaranteeing the 
interest on an issue of Debenture stock made by the Thames Steam- 
boat Company, of which he is the moving spirit. Willans and 
Robinson at 104 exhibit no change on the week. 
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Stock ar = = done 
Present or Dividends for Closing Closing 
sient share| she astthree years, | Qof"Sng, | otra. | “Gowan 
1898, 1899. 1900. Highest. | Lowest 
96,900 | African Direct Telegraph, 4 % Debs. coo | 100 | ace vee we =| 99 —102 100 —103 aa sen 
119,7002) Amazon Telegraph 5 bat, asad . to I, 250 Red. Pe i | eee aaa .. | 78 — 83 78 — 83 - soa 
822,7007 — Telegraph eee sos +. {Stock} £3 9s.| 73/6 | 34 53 — 56 53 — 56 sed acy 
3,088,5402 do. Deferred ad ee Stock/18s. %|£1 7s. | 5s. 104— 11 10 — 104 102 | 103 
44,000 Chili Teisphon, aes 1 to 44,000 eee eee see coe 5 3 4 & 5 % 34— +f 34— 4 eee eee 
13,333,800$] Commercial Oa’ “et $100 | 8 8 we =|175 —185 |175 —185 és ie 
1,589,4962 Do. = ° sterling 500 year ‘4 % Deb. Btock Red. rv ius eee 100 —102 |100 —102 1012 | 101} 
16,000 | Cuba Telegraph oat ies eee ads oa 8 7% 3 5— 6 5— 6 ae ne: 
6,000 Do. EI in i ae ee am 0 10 ves | coe | 198— 144 | 188 — 143 
12,931 Direct Spanish Tel ph eee eee eee eee eee 5 4 4 % 4 % 3 Fae ot 4xd 3 - 
6,000 Do. do. 10 % Cum. Pref... vos cee 5} ccc eee ete 9— 10 9— 10 
30,0002 Do. do. 44 % Debs. Sia Sh vee | 50 | ose | vee | coe (100 —104 %/100 —104 &%|.. 

60,7102) Direct United States Cable ... aa « | 20 | 88% | 88% | 82% | 104— 114 | 10§— 114 11 
104,300) Direct West India org it tock Reg. ‘Deb... A 100 | «. ea . |100 —103 |100 —103 ey As 
4,000,000 i es see Stock} 7% |7%/|7% |141 —146 {141 —146 144 | 141} 

1,826,888 eee 100 eos ee ove 96 — 99 96 — 99 964 96 
1,432,2687 Mort Deb. Stock Red. ... Stock] ... ve | eee [118 —116 [114 —117__ | 116 au 
300,000 | Eastern Eitension, Aral, and China Telegraph 10}7%1|7%|7%|14 — 144 | 14 — 14>] 143) 143 
320,0007 Do. 4 % Deb. Stock tock} ... “ «. |114 —119 /|114 —119 oe wee 
Eastern and Bouth African Tel h, 4 % Mort. Deb. } bad Pr 
300,0007 elegraph, 3,000, red. 1909 [| 200 53% 100 —103 |100 —103 | 100 
200,0007; Do. 4 % Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 ere re «ee [101 —104 %|101 —104 %/ ... Ri 
180,227 | Globe Xs taaial and Trust ... aes na fe oe | 10) 53 52% | 52% | 11 —114 | 11 — 114 11,4] 113 
180,042 do. 6 % Pref. coe 10 | 6 a we | 142-153 | 15 — 154 15% | 15 
150,000 Groat Northern Telegraph, <n = a 10 |123 - |15 % | 30 — 32 30 — 32 int ae 
and Bermuda Cable, 44 Mort. ee “ : 
78,0007 within Nos. 1 to 1,200, Red. 100 | .. eee «- |100 —103 {100 —103 1024 
17,000 | Indo-European Telegraph oe | 25 10 % [10 % 110 % | 41 — 45 =| 41 — 45 se ; 
100,0002} London Platino-Brasilian Tele, egraph, 6 % I Debs. . cin PAUL « eae ai ew (102 —105 |102 —105 avg . 
72,680 | Montevideo Telephone, Limited, Ord., Nos. 1 to 72, 680 .. Li ws | . ie i— 3 ma ° 
86,492 Do. ; do. 5 % Pref., Nos. 1 to 86,492 1/4 5 eae #— 1 z7— 1 = vas 
590,000 | National Telephone, 1 to 590,000... oe cee wae 516 5 5 3i— 43 4— 4} 45) 43, 
15,000 Do. ¢ Oum. 1st Pref. ..  «. «| 10/6 6%/6 12—u4 |/12—14 123] ... 
15,000 Do, Cum. 2nd Pref. ... 10 | 6 6 6 12 — 14 12 — 14 pee 
250,000 Do. Non-cum. 3rd Pref., 1 to 250, 000 5| 5 5 5 43— 5 4f— 5 as 
2,000,0002 Do. 3} Deb. Stock Red. oes Stock] 34 34 34 96 — 99 96 — 99 968 
500,0007; Do. Deb. Stock Red... 100 | ... soe | 4 95 — 98 95 — 98 aes 
171,504 | Oriental eheien Blec., Nos. 1 to 171,504, tally paid 1/5%15%1|6%!| #1 i— 1 
100,0007| Pacific and European Tel., 4 % Guar. Debs., 1 to 1 100 | .. | .. | «. {100 —103 |100 —103 im 
11,839 | Reuter’s. ae eee aon a cos 81|5%1|5%1|5%| 7— 8 7— 8 72 
3,381 Submarine Cables Trust cee eee cee , coe | Cert.) ... aay oe §=|127 —1382 [127 —132 “ 
58,000 | United River Plate Telephone oe 51}6SKZl7%B| 5 — 5— 5% 
40,000 Do. do. 5 % Oum. pref. “Nos. 1—40, 000 5] ese ies a 13— 4g— 53 
179,9477 Do, do. 5 % Debs. ... ees Stock] ... ee we (102 —105 (102 —105 
171,000 | West African Telegraph, 5 % Debs.... 100 |. | se | oe | 99 —102 | 99 —102 
30,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—53, 008 2h] aw fe su — — § oe 
150,0002; Do. do. 4 % Deks., 1—1,500 gua. by Bras. Bub, Tel sf aes ae -« |100 —103 {100 —103 on eek 
207,980 | Western meer “ar Ltd., Nos. 1—207,930 ... «.. 101/7% 17%] .. | 1444— 148 | 144-15 1433] 14} 
75,0002 Do Debs. ond series, 1906 coe | 100 | ace eee « {103 —106 {103 —106 is ona 
348,7777 Do. do. Deb. Stock Red. eee eee 100 eee eee . 103 —106 103 —1C6 105 
88,321 | West India and Roast Telegraph ... ove oes co | 101/292 % | BH] ove _ 4— 3 igs 
84,563 Do. 8 = ’ Oum. Ist Pref..../ 10] .. ies a 5— 6 5— 6 
4,669 Do. do. Oum. 2nd Pref. .. 8 ae rs a 3— 5 3— 5 
80,0002 % do. = 5 a Debs,, Nos. 1 to 1, 800 | 100 a oa ve (101 —104 [101 —104 xd 
ELECTRICITY SUPPLY COMPANIES. 
19,661 Siete & Kensington Elec. Lt. Sup., Ord., 101 to 19,761 5|/6%1|6%/|6% |. 72— 8&8 73#— 8} 8 va 
50,000 Charing Cress and Strand Blectricity 8 peeing Bo "%|9%/19% ve a sca iaadin 
A an ity Supply eee 8 — 10 — 10 “2 tes 
20,000 Do. do. do, do. 44% Oum. Pret Gil sec oe Pr 5i— 52 5i— 58 i«e 
84,000 |*Chelsea Hlectricity a 4 Ord. 5}6% 16 %/| 58% | 5§— 6 5 — 54 ia esa 
150,0007 Do. & Deb Btock Red. . Stock] ... ees «. |109 —112 (109 —112 as ee 
70,579 | City of f tendon Electric Lighting, 40,001—110, 579... | 10|6 4%) 0 & 84— 94 9 — 10 9} 815 
40,000 Oum. Pref., 1 to 40,000 . 10/6 6%/6 114— 124 | 113— 124 | 12}/ ... 
400,0002 H Deb. Stock, Scrip. (ise. at £128) ‘all paid aes on ws ee (122 —127 [122 —127 Za os: 
40,000 Oonnty of Lond. & Brush Prov, Elec. Ltg., Ord. i—40,000 | 10| nz |4%/4%/ 8— 84— 9h 93; 9 
20,000 do, do. 6 % Pret., 40,001—60,000 10;6%/|6%/6%|12— 138 12 — 13 Pe 
200,0002 De 44 % Deb. Stock, Prov. Certs (al paid) Rd. .. siech okee ee .» |103 —106 [104 —107 ; és 
35,500 | Hdmundson’s Elec. Corp., Ord. Shares 5|/6%1|6%\|7%| 58— 62 53— 6} 13 
20,000 _ do. 6 % Cum. Pref. ove | ees ove ese 54— 6 54— 6 Mae tas 
120,0007! do. Ak 1 1st Mort. Deb. Btock. 100 «. |105 —108 (105 —108 1064 | 1054 
21,000 Kensington and eS neCuuc, Ord. .. 5 11 — 12 11 — 12 Ae ga 
90,000 do. 4% Deb. "Stock Stock} ... 101 —104 (101 —104 
110,000 Sante Electric sory Corporation, —. Ord. sae - 1j— 17 1j— 17 
49,840 Do. do. 6% Pret.| 516%] . w | 4— 5 4— 5 
250,0007 Do. = do. 4% ist Me Db. Stock Rd. |Stock| ... sis «. | 96 —160 96 —100 = 5 
85,000 | Metropolitan Blectric Sup: ly, 101 to 62,500... 10/5%|5%|6%|13—14 |13—14 134 | 13% 
220,0007 Do. 43 Mortgage “eo Btock ae) Be See we Ue ee: 
250,0007 Do. 83% Mort. Deb. Stock Red. . wo. [Stock] ... as «. | 97 —100 97 —1C0 98 
6,452 | Notting Hili Electric Lighting “ eee ad’| 20 }-6 7 7 154— 164 | 154— 164 ats 
,000 | St. James’s and Pall Mall Hlectric Light, Ord. cos ee 5 |144% (144% (144 15 — 16 15 —16 
20,000 Do. do. 7 , 20,081 to 40,080 5/7 7 7 8§4— 95 84— 94 
150,0007 Do. do. 34 Dal Deb. Bock Red. eee 100 eee ee eee 97 —100 97 —100 
12,000 | Smithfield Market ie Cenely, west. por ae Ae oe 2— 2 2— 2 
50,0007 Do. oo ove soe: AMT ee f 80 — 90 80 — 90 
,000 | South London Blectricity eg oe aes ove BS]: ose os ses 2— 3 2— 3 is wea 
79,900!) Westminster Electric Supply, 101 to 80,000... oes 5 12 &% |18 & 108%‘ 114— 124 | 114— 124 128 | 112 



































* Subject to Founders Shares, 
t Unless otherwise stated all shares are fully p aid. 


uotations on Liverpool Stock Exchange. 
Seleee ‘used as capital, 
Dividends marked § are for a year consisting of the latter part of one year and the fitst part of the next; 
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| Dividends paid in deferred share warrants, profits 
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SHARE LIST OF ELECTRICAL COMPANIES. —Oontinued, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 































































































err a Stock ae Closing Glosing [Business done 
Present Dividends for : “ 
= NAME, cnSre| teTastige year, | Qtomaign | quotation |’ wook eoaed 
t 1898, 1899. 1900, Highest | Lowest. 
20,000 | British Aluminium 7 % Cum. Pref SA a An ose 7— 8 7— 8 os om 
300,0007 Do. do. 5 % Ist Mort. Deb. Btock Red. ve. [Stock] ,,, Ae ros 89 — 93 89 — 93 ee 
45,000 | British Electric Traction ces Be «| 10/ 6%) 8%} 9%] 14 — 15 14 — 15 144]... 
50,000 Do. do. 6% Cum. Pref. SS 10 eee. eee cee 117 — 12} 117#— 12} 124 11 
$50,0007 Do. do. 5 % Perpetual Debenture Stock ... |Stock| .., Me ve. [121 —124 = 121 —124 129k i. 
70,000 | British Insulated Wire Ord. ea Oe 5/15 %| 20 %| 15 %| 8 ~ 9 8— 9 cal 
70,000 Do. do. 6 % Cum. Pref. ees eee see 5 ees ose awe 54— 52 53 —- 52 
50,009 |{{Browett, Lindley & Co. (1899), Ord. = ees ree) |e al eg are 8%) g-— 1 g— 1 
60,000 | 6 % Cum. Pref. ase waaeh ee ee eee 6%} 48—1,44xd) 748-14 
90,000 Brush Elecl. ‘Enging. i ‘Ord., 1 to 90,000... ox oil Se 6 Bi... 14— + 12 l4a— 12 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90,000 wee 2 62 Oe os. 2— 2} 2— 2} 
125,0007 Do. do. 44 % Perp. Deb. Stock nee oo. (Stock! ... wes «. 1102 —105 102 —105 
108,7107 Do. do. 44% Perp. 2nd Deb. Stock .. [Stock] .., Ae ‘s 99 —102 99 —102 = eas 
30,000 | Callender’s Cable Construction _m; Nos. 1—30,000_... 5/15 %] 15 %| 15 %| 15 — 16 15 — 16 152 | 154 
40,000 Do. do. 5 % Cum. Pref oes 5 oes ist “ee 53— 63 53— €} He eae 
90,0007 Do. do. 44 % Ist Mort. ‘Deb. ‘Stock B Red eos) [SHOCK] - .., ove « =110 —114 111 —115 aaa ee 
1,969,800 | Central London arial ro Stock age ... [Stock] .., si .. {LOL —104 {101 —104 1033 | 102} 
440 100 Do. 4% Pref. Stock . eee oss [BUOCK! 44. oie we 1104 —107 105 — 108 1064 bie 
443,10) Do. a Det. th eee sas we. {Stock} ,.. Fee .- | 98 —101 98 —101 10)2 | 100 
855,000 | City and South London Railway _... ... [Stock] 23%] 12%] 13%] 51 — 54 51 — 54 53]. 524 
37,500 | Do. do. Ord. shares on 22,501 to 60, 000 see) eBROUEL. © ses oan ae 5 — 5ixd|) 5 — 54 ay aa 
54,000 | Crompton & Co., Nos. x1 54,000 — 7“ = 3 6 %| 74%) 8 %| 84— 32 3— 34 335 34 
Do. 5 % 1st Mort. eg. ebs., 1 to 900 o 
100,0007 £100, and 901 to 11 000 of £50 red oe eed a «es {100 —105 100 —105 sae 
99,261 | Edison & Swan Utd. El. Let., “ A” shares, £3 pd. 1 to 99,261 5}; 6% 6%| 24%| #— 34 #- 3 
17,139 Do. do. do. “A” Shares, 01—017,139 ... 5 6 %| 6% 24%) 14-— 2h 14— 24 
$44,0237 Do. do. do. 4% Deb. Stock Red nas) EOOGI| seas A «. | 80 — 85 80 — 85 
100,0007 Do. do. 5% 2nd Deb. Stock Prov. Certs. all - BOO! |) * sxe aan «. | 84 — 89 xd) 84 — 89 
112,100 | Electric Construction, 1 to 112,100 ... ca 2}; 6%] 6% 6% 12— 24 13-— 24 
25,000 Do. do. : Cum. Pref., 1 to 25, 000... aes 2 / feos AA are 24— 32 23— +=—-2# 
182,5002 Do. do. Perp. 1st Mort. Deb Stock ws. [Stock] ... a «. | 98 —102 98 —132 a a 
18,000 | General Elec. Co. (1900) 5 % Cum. Pref. ... a | 1% oer 92— 10} 93— 10} 103} 104 
150,000 Do. do. 4% Mort. Deb. ... a es Stock)... ‘ok ‘és 97 —100 xd| 97 — 100 cas A 
$5,000 | Henley’s (W. = Telegraph pa Ord. ss ve ee 5 | 14 %| 15 %| 20 %) 164— 174 | 164 — 173 
35,000 Do. do. 44 % Pref. ... eee 5 eee 44%] 44%) 54— 6 54— 6 
50,0007}. Do. =. do. 44 Mort. Deb. Stock... |Stock] ... eee we» =|110 —114 =/111 -—-115 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works oo. | 10/10 Z| 10 DZ ... | 22 — 23 22 — 23 
800,6002 Do. do. do. 4 % Ist Mort. Deb.. oss [ROO] “rose aa .. {100 —103 |10) —103 xd 
$7,500 |tLiverpool Overhead Railway Crd... ae «- | 10 | 83%] 82%) 83%) 63— 7 63- 7 
16,000 |t Do. . alo. Pref., £10 paid oa wef “20 | “OSE Bb - | 138 — 184 | 13 — 13} 
7,500 | Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 ... Ne go ee = ea see (oes 1535 —164 
§Rosling, Appleby & Fynn 6 % Cum. Pref. . ae oe | &1 ae a ee 8 ee 19/- to 20/- | ... a 
$7,350 | Telegraph Construction and Maintenance ... ve | 12 | 15 %) 15 % 174%} 38 — 42 38 — 42 40$ | 383 
i50,0007 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 ...| 100] ... -%| «.. [104 —1C6 {104 —106 ae = 
20,000 | Telegraph Manufacturing, 3 Nos. 1 to 20,000 ... 5 | 8 %! 12 %) 12 %} 10§8— 114 | 164-114 aes 
20,000 | Do. do. 5 % Cm. Pri. Nos. 1 to 20, 000.. | Re err deel a meee 5g— 6xd| 54-— 6 xd| Ae 
540 ,0007, Waterloo and City Railway, Ord. Stock ... 100 | 8 %} 8%! 3%) 91 —94 | 91—94 | ... | ia 
——s Quotations on Liverpool Stock Exchange. t Unless arene stated all shares are fully paid. § From Bradford Share ik 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Telephone Construction ed Maintenance, 2/-—4/- Oldham, Ashton, and Hyde Electric (£10 pd.), Ord., 154—16. 
Natiora: Flectric Free Wiring, 17/6 paid, 43—? Do. do, Pref. (£10 pd.), 1°3—103. 
* From Birmingham Share List, { From Manchester Share List, Bank rate of discount 3 per cent. (June 13th, 1901). 
MARKET QUOTATION 8, ‘Wednesday, October oth. 
_ CHEMICALS, &o. This oii Last week, [Ino, or Dec. ‘METALS, ao, indi; This week. | Last week.|Inc. or Dec. 
a Acid, Hydrooblorie ae +. per cwt. B/- 5/- 9 nae Sheet so ose oo openeon £80 £80 
a , Nitric ee ar +. per cwt. 22)- 22/- 9 Rod . e» per ton £80 £80 
© « Orallo ... se +. per owt, 82/- 82/- 6 (Electrolytic) Bars +. per ton £82 £82 
a , Sulphuric... .. e. per cwt. /6 5/6 eC es " eets .. per ton £90 £90 
a Ammonia, Sal .. per owt, 89/- 89/- e Nas Roa +. per ton £84 £84 
. Ammonia, Muriate (orystal) «. per ton £88 10 £33 10 é 0 H.C, Wire __ per Ib. 02d. 9gd. 
per ton £30 £30 ee f Eb bonite Rod . ee oo +. perlb. /- /- 
‘ Bleachin powder oo +» per ton £1 £1 oe Sf  « Sheet ah as «» per lb. 5/- 6/- 
a Bisulphide of ee oe +. perton £15 £16 ae n German Silver Wire ae «» per lb. 1/5 1/5 
a Borax : . oe +. perton £15 £15 os h Gutta-percha fine . ee e- perlb. 8/- 8/- . 
. Bensole (0 ) ++ ee +=per gal. 4/- 4/- + hIndia-rubber, Para fine :. .. perlb.| 8/6t03/7 | 3/8} to 3/9 dec. 
es oe ee -. per gal. 5/6 5/6 4 Iron, Charcoal Sheets .. per ton £18 £18 ee 
: Copr er Pete ee e- per ton £22 £22 { , Pig (Cleveland warrants) .. per ton 45/74 45/34 4d. ine. 
a Lead, Nitrate .. oe e. per ton £24 £24 4 , Forgings, according to size per ton) From £11 | From #11 me 
. 0 * White Sugar... e- per ton £81 £81 & 4 Sorap, mag e+ perton| 50/- to 52/6 | 50/- to 52/6 
an sea ye be eo ee oer 4 ——" —" ee ¢ » Wire, galvaniied No.8 :. per ton ul yl £10 ee 
ie) 1 ee . oe 6 
a Métbylat Solvent (90% at160°C). per aa 5/6 5/8 es g Lead, English Ingot se ee Dertonlei; 3g g |f #12 dec. 
a Potash, Bichromate, in casks.. per lb. 84d. ry 9 Sheet eo «» perton; £1310 £13 10 . 
: ” Caustic (75/80%) +. per ton £24 £ oe m Manganin Wire No. 28 .. +» per lb. 8/- 8/- 
» _Bisulphate ae «. per ton £85 £35 <e g Mercury + perbot. £9 £9 
. Shellac .. +. per cwt, 80/- 80)- Be d Mica (in original cases), small . per lb. | 8d. to 9d. | 8d. to 9d. 
a Sulphate of Magnesia per ton £4 10 £4 10 i d os as » medi ium per lb.| 1/9to0 2/9 | 1/9 to 2/9 
a Sulphur, Sublimed Flowers . per ton £6 £6 vk d » large .. perlb.| 8/8to7/8 | 8/8 to 7/8 
“4 ” — ee +. per ton £5 10 £5 10 - Pp Phosphor Bronze, plain castings per Ib. | 1/04 to 1/8 1/04 to 1/3 
+» perton £5 £6 ae p " rolled bars & ro per lb. | 1/1 to 1/4 1/1 to 1/4 
; Scda, Caustic (white 70 %) +. per ton £10 15 £10 15 a p a enipsenen per lb.| From Js From 1/8 
a Crystals ee perton £8 £8 oe 0 Platinum as per oz. £4 41 
a Bichromate, casks e- perlb, 23d. 23d. aS p Silicium Bronze Wire per lb. = to "0 102d. to 1/03 
, Steel, Magnet, — to dese! Pn n per ton} From to £40 oe 
METALS, &o. ” win bar woe PA acnw 
p11é 0 0 £2 to £2 
b Aluminium Ingots, in ton lots perton{ £148 £148 Bs $n, block .. +» we ae per ton) | 6116 £113 10 ine, 
: i Wire, in ton lots per ton asz £244 a 9 w foil oe ° ee e» per lb. 16 1/6 = 
Sheet, in ton lots sd ton £191 £191 ne nm 4, Wire, Nos. 1 to I6 - .per lb. 1/8 18 
- Babbitt’s metal ingots. . ton | £75 to £140| £75 to £140 oe p White Anti - friction Metals — <a 
¢ Brass (rolled metal 2” to 12") basis ber > Tid. Ta. oe “White Ant” brand . per ton} £35 to £65 | £35 to £65 
c Tube (brazed) . e. per lud. 10d. ee j Yarns, 2/10s Grey Cotton, on — "1s per lb. Td. 7d. 
Pm » (solid drawn) e. per Ib. 84d, Bid. ee » 6iea. Flax .. per Ib. 53d. | 53d. 
» Wire, basis ee «+ perlb, 73d. 731i, ok 5 » 8 ply 10 lbs. Russian .. per Ib. 43d, 4'5d, 
—=— Tubes (brazed) +» perlb. lid, lid. jm»  101bs. Russian, single .._ per lb. 42d. ad. 
(solid drawn) .._ per Ib. 103d. 103d. a j » 180 lbs. Jute rove. perton| £10 7 6 £10 76 
Copper Bars (best selected) .. per ton £20 | £80 Vy 2 k Zinc, Sh’t. (Vielle Montagne ond. ) perton} #2210 £22 10 
eee @ Messs. G a 0. : 4 : a yaad (J oe i G.- ts sal Teleg. W — (k La Morris ama mre} 
Quotations | ? 1e Britis os uminium Co., utd. Quotations |! y Messrs, James & Shakspeare. [Co., Ltd Quotations _ | m Messrs, W. T. Glover & Co 
spled By Meare: Signe & Sonn | Spied by} # Menas Jackaon & TL supplied by’) * Mess. Ormiston ones, Lad 
e Messrs, Frederick Smith & Co. ; | \j Messrs, Walter H, Hindley & Co, lp The Phosphor Bronze Company, "Ltd. 
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CURRENT SPECIFICATIONS. 
LXXIX.—BLACKPOOL ELECTRICAL EQUIPMENTS. 


SuMMARY. 


Extent of Contract.—Supply and fixing of 20 electrical equipments 
for tramcars already on order. : 

Type: af Cars.—Kight large double-deck ‘cars with bogie trucks, 
and eight small double-deck cars with bogie-trucks. 

Weight of Cars.--The larger ones weigh approximately 18, and 
the smaller ones 13 tons. 

Capacity of Motors.—The two motors forming ‘part of each equip- 
ment to be together capable of propelling the cars on dry rails up 
a gradient of 1 in 20 when fully loaded. ; 

Type of Controllers.—To be fitted with rheostatic brake, having 
not less than nine stops on the driving side and seven on the 
resistance side. 

Pressure Tests.—2,000 volts alternating for one hour. 

Electrical Heaters.—Five to be provided per car, capable of 


maintaining temperature inside car at 60° F., when outside tem- 


perature is 22°F, ~ 

Specified Date of Completion.—March 14th, 1902. 

Penalty for Late Completion.—£10 per equipment per week. 

Terms of Payment.—80 per cent. of value of work done as work 
proceeds; 10 per cent. three months after acceptance by Corpora- 
tion; 10 per cent. three months later. 

Sureties.—T wo to be provided, to be bound jointly and severally 
in the sum of £500. 

Stipulations as to Removal of Foremen.—Satisfactory: 

Stipulations as to Wages to be paid to Workmen.—Acceptable, see 
comments. 

Arbitration Proposals.—See comments. 

Date for Receipt of Tenders.—October 21st, 1901. - 


This specification has been prepared by Mr. R. C. Quin, M.I.E.E., 
the borough electrical and tramway engineer. It relates to the 
supply of 20 complete equipments for tramcars, and from the 
technical standpoint calls for little comment. 

The motors are required to be capable of meeting very severe 
demands. It may be that the high specified speed, viz., 10 miles per 
hour, is necessary when drawing the loaded car up the gradient men- 
tioned 1 in 20, and not knowing the local conditions it is difficult 
to judge. There is, however, on the part of some engineers, a 
tendency to demand high speeds on gradients when these gradients 
only occur once or twice upon short sections of the route, with the 
result that under normal conditions the motor is working with 
resistance in circuit, and consequently at a lower efficiency than 
necessary. The controllers are to be of the rheostatic type with 
not less than 16 stops, nine on the driving and seven on the braking 
side. 

The electric lighting fittings for 15 lamps in the small and 20 
lamps in the larger cars are to be included in the tendered sum. 

It will be noticed that the penalty for later completion than the 
specified date is £10 per week per equipment. Since the value of 
the complete equipment will not exceed £350, it follows that this 
sum of £10 per week is far in excess of the maximum suggested at 
the joint conference between the Municipal Electrical Association 
and the Electrical Plant Manufacturers’ Association, and, therefore, 
some exception should be taken to it in the letters accompanying 
the tenders. 

The clauses dealing with wages and hours of labour, in our 
opinion, go as far as is justifiable in this direction. They stipulate 
that standard rates shall be paid and conditions observed, and that 
any breach shall give the Corporation power to deduct from the 
contract sum the differences between the values actually paid for 
by the contractor, and the values to which the workpeople would 
be entitled under the conditions agreed upon. 

The arbitration clause needs consideration, inasmuch as it is not 
unlimited in operation, as certain matters are reserved for the 
final decision of the engineer, but we anticipate that many 
tenderers will waive their objections on this score, as apparently 
disputes as to payments come under its provisions. 
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MODERN COMMUTATING DYNAMO MACHINERY. 


(Abstract of Paper read before Section IX. by H. M. Hosarr, 
M.1.E.E.) 


OF recent years the improvements in continuous current dynamos 
that have received the greatest attention have generally related to 
some radical departure from the straightforward type, such as to 
pole-face windings, to divided poles, to reversing lugs, and to many 
other interesting and often fairly effective devices. 

It has never, to the writer, seemed necessary to resort to the 
special features referred to above, since there has always been, and 
is still, ample room for improvement in the ordinary type. 

It is proposed in this paper to set forth certain views regarding 
the continuous current dynamo-electric machine. No features of 








very especial novelty ate claimed. The designs desctibed do not- 
depart radically from machines at present on the market; but to” 
construct a consistent system, embracing machines of all the various 

ratings required by a single manufacturing firm for successfully 

entering the field, is another matter altogether from designing a 

single excellent dynamo, and it is from this broad point of view 

that it is proposed to discuss the subject. 

Contrary to the ruling tendencies there should, in many features, 
be greater differences between a 500-volt and a 100-volt machine 
for the same output and speed than between two machines of the 
same voltage and very different outputs. Hight or ten years ago, 
for a given output and speed, the same magnetic circuit, armature 
spider and commutator shell, and often even the same armature 
coils and commutator segments, were used for 500, 250 and 125 
volts. In those days great confidence was still felt in many quarters 
in the possibilities of double, triple, &c., windings, and in other 
devices. The writer’s own opinion is that most of such windings 
are distinctly inferior. The simplest windings are by far the most 
satisfactory, and by making suitable use of them they suffice for all 
ordinary requirements. But in those days nothing was easier than 
to arrange that, for instance, the 4-pole dynamo for 500 volts should 
have a two-circuit single winding, the 250-volt machine should have 
the same winding connected as a four-circuit single winding, and 
for 125 volts the dynamo could be connected up into a four-circuit 
double winding. ~ 

It was sometimes decided to use the same commutator for all 
three voltages, with carbon brushes for 500 volts, and copper brushes 
for 250 and 125 volts. It must be remembered that the standard of 
excellence was at that date altogether different from the standard 





of to-day. The practicability of shifting the brushes in proportion # 
to load was, in the case of generators, only just beginning to be 
questioned, and large machines in which overloads could be thrown 
off with impunity were not easily to be found. 

There is a remarkable persistency in old types. One rarely 
encounters low voltage machines in which the commutators are so 
liberally proportioned for their requirements, from the heating 
standpoint, as in machines for high voltage. On the other hand, 
the machines for high voltage have not by far so -liberal a factor of 
safety as regards insulation as have those of lower voltage. 

There is, however, one point possessed in common by machines 
of greatly different voltages but for the same output and speed, 
namely, the mevhanical energy to be transformed into electrical 
energy, or vice versd. Hence it would seem natural and desirable 
that base, stands, bearings and shaft should be identical for all volt- 
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ages. By the methods now to be describ2d this may readily and, 
the writer believes, most economically be obtained. 

’ Numerous tests have satisfied the writer that it is of far more 
importance to have low reactance voltage per segment than to have 


‘low armature strength, as expressed in ampere-turns per armature 


pole. In fact, it is nowadays the writer’s practice—speaking 
broadly—to make the armature strength as high as practicable so 
long as this is consistent (and it generally is) with low cost of effec- 
tive material, with practicable proportions of field, armature, and 
commutator, and above all, with -obtaining minimum reactance 
voltage. The writer would be inclined to estimate the harmful 
influence of armature strength upon commutation as proportional 
to, at most, the square root of the armature ampere-turns per pole. 

Next, the higher the voltage, the more is the least practicable 
thickness of the commutator segment apt to be the limit in deter- 
mining the number of segments, and hence the number of ampere- 
turns per pole. This consideration, together with the greater space 
devoted to insulation, and the greater cost of the labour, make it 
much less practicable to have high armature strength in a high 
voltage machine. 

But on the other hand, in the high voltage machine the 
commutator requires but a small portion of the distance between 
bearings, thus leaving ample room for employing a weak armature 
occupying, owing to the greater necessary cross-section of its 
magnetic circuit, a large proportion of the total distance available 
between bearings. 

Again, centrifugal force limiting the commutator circumference, 
and the thinness of the segment limiting the total number of seg- 
ments, one should, in order to obtain a sufficiently large number of 
segments to ensure a low reactance voltage per segment, employ 
fewer poles in the high voltage dynamo than in that for lower 
voltage. Moreover, the high voltage commutator comes short 
enough even with few poles, but it is only by means of compara- 
tively many poles that we secure with low voltage machines a low 
value of the current per set of brushes, to permit of a reasonably 
short commutator. 

The writer believes that the limiting peripheral speed should be set 
very high. Especially on the large diameters occurring in direct 
connected units there should be no difficulty, since for a given 
peripheral speed the centrifugal effects are inversely as the diameter. 
In any case, it is purely a question of using a sufficiently liberal 
amount of material in the mechanical construction of the founda- 
tions, base, shaft, and commutator to ensure a perfectly true, con- 
tinuous commutator surface, absolutely free from any vibration 
whatsoever. For a high voltage machine, a large diameter enables 
the reactance voltage to be maintained low. For low voltage 
machines the necessary radiating surface is the limit, and the 
greater the diameter, the less need be its axial length. Hence, it 
is fairly logical to choose the same diameter of commutator for all 
voltages for a machine of a given output and speed. It is further- 
more very practicable to employ for all voltages the same diameter 
of magnetic yoke, of bore and of armature laminations, the 
variations with the rated voltage being limited to width of magnetic 
circuit, of armature core and of segments, as well as to windings, to 
numbers of slots and segments, and to the number of poles. All 
essentially mechanical parts are entirely independent of the voltage, 
so that absoiutely the same drawings, patterns, and castings are used 
for all voltages. Since of the variable parts, the diameters are the 
same for all voltages, it is practicable to use the same drawings, and 
substantially the same patterns. 

This is roughly indicated in the sketches of fig. 1, in which, how- 
ever, no claim is made to have worked out the plans for inter- 
changeability in correct detail. The sketches in the figure relate 
to a line of four machines, by which it is proposed to illustrate the 
application of these principles. Each model is worked out for 
three dynamo voltages, 115, 230 and 550. The number of poles, 
outputs, speeds, and voltages are set forth in Table I. 


TaBie I. 


a rent 





Number of poles for Rated output and speed. 





115 v | 280 v. 550 v. KW, R.P.M. 
Se) oe ees 
6 | 6 6 | 80 580 
8 6 6 / 100 500 
s 6 6 | 125 450 
8 | 8 6 150 425 








In fig. 1, side and end elevations of the 100-xw. model are given 
for each of the three voltages. In Table II. are set forth the lead- 
ing dimensions (mm.) and some other data for all the four machines 
of the series. 

It is proposed next to give, in a series of tables, some further 
particulars of the designs. 

Tasxe. III. 





Armature ampere-turns per pole. 








Voltage. |———--— -_ ‘aan 
| 80 KW 100 kw. 3202 126-KWw. 2; (| 160 kw, 
ae =| —=— ae ws eae | pattern 
115 | 4,640 5,560 5,700 7,300 
230 3,710 5,220 5.880 | 5,800 
550 | 2,050 | ° 2,880 4,000 | © 6,100 
| 





TaBLeE II. 











































































































*104 
BN 9 aoAN RO 
“Onpuod OINVVULIS JOMPIM | Ame Ade ON One 
“104 mg of} Bro NS 
-ONPUOO OANZBULIB JO FY SOFT pene eae pote ig am 
“9078 | CHS DHS OOM OND 
Jed siojonpuoo ainjeuy | a) ne 
*10}84NUIMIOD JO pus 1943n0 8 g o MO 8 eos Ss oa) 
0} WOMOsIUUOD J0;e9;nNTIUIOD oe Sas Bs Sst 
wlo1y juem3es jo y93Zuer] 
| = 
| *(WOTZB[NSUI *[axXe) SOBjINS Na ERtN HPO SOorn 
| 98 sjueuges jo sseuyOIUL mye wee On ONG 
| 
H 
| 
| somes S32 $8 kB SER 
“Bas royeynUIMIO jo 1eqUINN | No 1G was sie sine 
| SPS©e Fee FSD LOO 
| 4orsjomded | aaa SON COH AMO 
AN OHDAN BAN MONA 
| NyYyH WHY SOHN SOF 
| “2018 JO U9PIM COn tHe HHO War 
i rrr rat ri Se oe | rere 
i ON ADT NOHO OY 
S}0]8 OANyBULI Jo TequUNN | S888 SSH SSS RIS 
| | Se ee | 
| "o100 S88 229 B88 BeBe 
| 9ousem JO YQSue, [eIpVy Ao ANN ANN NAN 
| -e100 youSem jojtooursiq | sea BRS S83 OSs 
| 
} 
| 
' 
| *SAOI}BUIUIB] ONG | of own om + rQaeo 
| sue jo wj3ue, eanooya | “— g "San "a ~ Te 
| 
“gon | e000 eco cose oce 
PSRHMIEOS ONS JOLIN | HR tet retest. roe. Stee 
| *830Np Zu19B[I4UeA JoeqUINN | C100 MIND MMO WI 
a 
| ‘sasuey 190M30q ; WON 29190 ooo 0 OS 
| 
| suoryeurmel jo W33UeT) AAA AMA AMA SN 
| 
Goeoo ooe eoe oce 
Doo Ree SSO FHS 
al ee. SE, SOS Seer 
| ae wee Aes Ae 
‘ | —eoo ooo ses ©ee 
S| | FDO BON OOH HNWSHD 
| AAT AAT AHDYT AHS 
“ Seoo woo eSc0: ens 
6 ANS OD KROHO Ore 
Ota Ow op ois 
: | e000 ceo soo ooo 
— ANN weir ANN oe oe 
| COO BREF KRRRE BREB 
eco e990 WMH COO 
re] Sad DOH BRAND WOH 
COs BOD DOR ANDO 
. ees ess 888 see 
o FAN BAD AYO DS 
ODT Ott Ott Bt H 
91919 COO O90 01190 
< ANIA 00D WOH cdo 
| al Bao SE. See See 
aad dade Aa Ae 
—_ a —— > 
ooo ooo ooo eo 
Bj ae Fee OAR west 
| | ©8080 BERR BEB OHH 
| ° ooo ° 
| , S88 88S See see 
i=) Ret AD Coo AAN 
ees ess eee 88s 
: Sees 6090 FHH ON 
o cess Se. Seek Sa 
| eee wae ann NAA 
| ees ie ees Sk 
eco CoS eoo oCc°Oo 
ry 1D 1 a | noe Reh 
= SOS: “CC? CECEGS. NS. Sn 
aren Ane NNN ANN 
| 
WOOD 060190 MMM Wad 
° oR eRe) [°9) weir rere 
< Creare? Ee BAS fees 
wareire eete Sseire ANAN 
“en | 
|} 29 moo noo HOS 
9389104 SBS HAS Has Has 
| AAS ANO AND FAG 
| 
) 1D 10 
| ‘aqnulu red suomnjoasy Z2ZB $88 S38 SIS oy 
| Lie 





*qndyno 994BMO[I 





*sejod Jo 1equnn 






































Vol. 49. No. 1,246, Ocroszr 11, 1901.] THR ELECTRICAL REVIEW. 611 





























TasieE IV. 
Reactarce voltage per segment. 
Voltage. |—— sicinastaae Soa STE ae ———$_$__—_-— 
80 kw, | 100xw. | 125 Kw. | 150 kw. 
115 19 | 27 21 | 27 
230 20 | 25 2°5 2°8 
550 18 | 24 | 24 27 
TaBLE V. 
| Average voltage per commutator segment. 
Vike SSS ae eee 
| 80 Kw | 100 kw. | 125 kw. | 150 kw. 
115 | 29 | os | st | 38 
230 36 3°2 | 3°5 | 3°2 
550 | 65 | 88 | #58 | 49 
| 





The current density in the armature conductors ranges from 390 
amperes per square centimetre in the 80-kw. machine, down to 
360 amperes per square centimetre in that for 150 xw. 

By space factor for the slot, is denoted the ratio of the total 
cross-section of copper in the slot, to the area of the slot, i.c., to the 
product of its width by its depth. Itisas set forth in Table VI, 
wherein are also given the insulation tests and, for the insulating 
materials employed, the required total thickness of slot insulation. 


TasLe VI.—INsuLATION AND “SpacH Factor.” 








| Guaranteed insulation test Thicknes: of insu- “ Space 
Voltage. | from copper to iron at latio 1 from copper factor.” 
| 20° C. for one minute, to iron. ‘ 
‘ F 
115 | 2,500 R.M.S. volts. 1:2 mm. 53 
230} 3,000 _ =, ae i oe "41 
550 | 3,500 ,, - Lo ;, 32 








The mica insulation between commutator segments is ‘76 milli- 
metre thick. : 
TaBLE VII. 


| Centrifugal force at the 





| Peripheral speed in 











Kiowats | a |__meteezersees” (PEST orem: 
output. | au tams.), ‘ican oe 

} | Armature. | Commutator. | Armature. | Commutator. 
80 60 | 225 185 | 139 | 115 
100 65 | 235 186 126 | 100 
126 | 3&5 | ~ 25°5 18°6 — 90 
150 | 70 | 268 18°7 121 | 85 

| 








Taste VIII.—Armature Losses IN KiILowatts at 60° 











CENTIGRADE. 
80 Kw. 100 Kw. | 125 Kw, 150 kw. 
Vol- Ie Oe ess oa Se ee eee s i 
tage. l | { | ee | | 
Core. | C?R nee Core. C?R Total) Core. | C*R Total| Core. | C?R |Total 
a am oe 3 & 7 | ees | Sees) faeee| AE 
115; 18 |25 | 4°3 13 |40 |53 | 2°5 |53 178 | 3°4 | 69 16°3 
230| 20°|2°3 [4:3 | 2:1 136 [5:7 | 34/50 |84 | 39/69 | 108 
550! 33 15 |48 Pe Se 3°9 nil ina Oa 62 | 105 





Taste IX.—Commutator Losses ty Kinowatts at 69° 























CENTIGRADE. 
80 Kw. 100 kw. 125 kw. 150 kw. 
Vol- Koad | 
tege./_. | Hy ae pe ‘a = * 
Fic: | c2R (Total! Erle: | cor ‘otal Ere | oR Total| ion. C R |Total 
: | 
115} 1:6. | 14) SONS 1 EF (Saf cs. | SS 1 42) SS 2S 166 
230} 0°8 (0°77 |15 | 10 |O9 ,19 | 1:2 | 11 | 23 | 1:4 [13 | 27 
550} 03 03/06 | 04 04°08 /)05 |95 10! 06 |0°6 | 1:2 
Taste X.—FieLp Copper Losses at 60° CENTIGRADE. 
Voltage. 80 Kw. 100 kw. 125 kw. 150 kw, 
Pita tee Ee 3 ere 
115 860 1,140 1,400 1,650 
230 840 1,000 1,350 1,650 
550 1,030 | 1,240 1,450 | 1,640 








Taste XI.—Totat LossEs at 60° CENTIGRADE IN KILOWATTS. 
| 





| | 
| 100 kw. 125 Kw. 
Vol- | 
tage.| | | l | roe Fi see 
|Const,| Var. Total Const | Var. |Total/ Const | Var. |Total/Const. Var. |Total 
| | 


——— pe — —| --— 


| | | | | 

| | | | | 
115| 54 |39/93 60 | 57 11°7| 82/75 157/101 97 | 198 
230/48 (30/78 56 | 45/101) 78 61 139 92 82/174 
550/58 (18/76) 67 | 25) vs 77 | 50 127). 88 68 | 156 


80 Kw. 150 kw. 




















TaBLE XII.—CommerctaL EFFICIENCIES aT €0° CENTIGRADE. 





£0 kw. | 125 kw. 150 kw. 
Voltage. | ——__—____—- : 
F.L | gL.) 4L. F.L.| 3 L. gu. (Pu.|an.|3L. F.L.| 3 L. | 4 L. 


115 89°5 88°7 \86°3 89°5 '89°0 87:1 89°0 '88°0 86°0 88°5 87°7 85°6 
230 {91:1 |90°2 |87°7 99-7 |90°2 88:1 |90°0 |89:2 |87°0 89°5 89:0 |37:0 
550 913/89 8 B65 \91°5 |90°2 '87°2 |90°8 |89 8 |87°5 90'S 89:7 876 


100 kw. 








TaBLE XIII.—THeRrMat CONSTANTS FOR ALL Four Macuines. 


Watts per Square Decimetre Peripheral (Cylindrical) Radiating 
Surface at 60° Centigrade. 





| 


Voltage. Armature, Commutator. Field spools. 
115 (About) 55 57 10 
230 re 50 40 10 
550 r= 40 28 | 10 





It will. be seen that the 115-volt armatures and commutators are 
run as high towards the heating limit as practicable, in order to 
keep the machines down to the same overall dimensions as for the 
higher voltages, 

The commutators of the 550-volt machines are cooler than 
necessary, the limit in their case, being the permissible current 
density at the brush contacts, this being for all voltages taken at 
5 amperes per square centimetre. 


(To be continued.) 





THE RELATIVE ADVANTAGES OF THREE, TWO, AND 
SINGLE-PHASE SYSTEMS FOR FEEDING 
LOW-TENSION NETWORKS. 


THE following discussion took place at the conclusion of Mr. M.B. 
Field’s paper on the above subject, of which an abstract appeared 
in our issues of September 27th and October 4th, 1901 :— 


Mr. KoLBEN thought the paper showed the great advantage of 
three-phase over two and single-phase. He had advocated this for 
ten years, and thought it would be the final system for motor supply 
and lighting in big cities. The three-phase motor is not yet suited 
for tramway work, 7.¢c.,on the cars themselves, but it is eminently 
suitable for long-distance railways. The three-phase system would 
not do for such a railway as the Metropolitan, because in that case 
speed regulation is important, and the regulation of the speed of 
three-phase motors as at present done by resistances is very wasteful. 
The U.S.A. made no headway with tramways till the introduction 
of the series-parallel controller made economical starting and regu- 
lation possible. Without some form of economical speed regulation 
the power station requires to be 40 per cent. bigger in all respects, 
viz., engines, dynamos, boilers, foundations, &c. For a combined 
lighting and power station he thought three-phase the right system, 
even with so low a frequency for lighting as 50 cycles, and he would 
supply the whole of the energy required for a large city from ove 
station, and from one set of bus bars. In his experience it was a 
matter of small importance if the two phases were not balanced, or 
if one phase had a lighting load and another a motor load, so that 
complicated phase-regulating devices are not required. 

Prof. CarHarRT said that, so far as he was aware, the systems for 
power transmission in America were gradually becoming three- 
phase ; two-phase is but little used. With regard to frequency, it is 
possible to use Jess than 50 ~ without materially affecting the light 
from glow lamps. For example, current is transmitted from 
Niagara on the three-phase system at 25 cycles, and is used for light- 
ing purposes in the Buffalo Exhibition, and it is almost impossible to 
distinguish any flickering of the incandescent lamps on the circuit. 
The long series system of arc lighting is disappearing from America 
in favour of alternating-current enclosed arc lamps, and during the 
transition period from one arrangement-to the other, in a city, 
motor-generators are commonly used on the new three-phase mains 
till the arcs can be put directly on the three-phase mains. The 
open type of arc lamp is rapidly going out of use. 

Mr. W. B. Esson called attention to the fact that the three-phase 
system with earthed neutral does for alternating currents what the 
three-wire system did for direct currents. 

Prof. S. P. Taompson referred to his suggestion, made some time 
ago, of regulating one phase and leaving the others to take care of 
themselves. He had also suggested the regulation of two phases 
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and leaving the third. He said that Mr. Ferranti, who had so 
often expressed his opinion concerning single-phase, was still very 
strongly inclined to think that single-phase would be the final 
system on account of its simplicity, but Prof. Thompson thought 
that the difficulties and complications of three-phase were not so 
great or so real as its opponents said. 

Mr. W. G. Ropes said it was a question of very great import- 
ance, and one that he wished discussed, as to which was the best to 
employ of the three systems—viz ,' static transformers and rotaries, 
synchronous motor-generators, or asynchronous motor generators. 
He thought that the last was the worst, and that it was a question 
which really lay between the other two, of which he preferred the 
first. 

A Memesr, whose name was not announced, thought it better to 
use motor-generators where a battery is employed, but if not, then 
a rotary and static transformer was the best; but why not do away 
with these, and introduce the three-phase direct on the car? He 
thought that speed regulation in such a case was quite possible; it 
would certainly be required. He mentioned the Lecco-Sondrio 
railway, which is running, or about to run, and in which the three- 
phase system will be used; the line is about 67 miles long, and the 
stations about 4 miles apart. On the Continent the standard 
frequency is 50 cycles, but there is a strong tendency to reduce it to 
42, which is the lowest that can be used for are lighting. He had 
found that with three-phase distribution, incandescent lighting is 
very satisfactory if three lamps, one on each phase, are grouped 
together, because the energy flow is constant. The Vienna station, 
which was originally single-phase, has been changed over to two- 
phase ; it could not have been changed to three-phase, because of 
= troubles with the particular cables they had laid origi- 
nally. 

Mr. G. Sronry remarked that at Frankfort, hitherto considered 
the stronghold of single-phase, they were now putting in three- 
phase generators, driven by Parsons turbines. There they proposed 
to regulate one pbase, and to leave the others alone. The phase lag 
was to be adjusted by using synchronous motor-generators. 

Mr. GrrPEt remarked, in reference to the pressure changes in the 
different phases of a three-phase alternator, that he had tried the 
experiment of putting a lamp load on such a machine, and found 
that on switching off two of the phases, there was only a 2 per 
cent. variation in the pressure of the remaining phase. He thought 
that three-phase switchboards were really simpler and easier to work 
than two-phase, single-phase, or continuous-current switchboards. 
With a three-phase system lower voltage lamps could be used, an 
important point. Again, the cost of a three-phase generator is less, 
for the same output, than that of a two-phase or single-phase 
machine. 

Mr. F. BroapBent asked whether the maximum pressure allow- 
able on a consumer's premises by the Board of Trade rules meant 
the maximum instantaneous value, or the effective value, in the case 
of alternating currents ? 

Mr, M, B. Frnxp briefly replied to the points raised. 








APPRENTICES AND THE LAW. 


Some light may be thrown on the discussion which has recently 
taken place in these columns with regard to apprentices by a short 
survey of the law upon the subject. It is not necessary, and we do 
not propose, to embark upon a historical account of the subject. 
Such an inquiry would involve research over a lengthy period of 
English history. Suffice it, therefore, if we give an accurate account 
of the legal relationship of apprentice and master, and the rights and 
duties of the parties. 

A contract of apprenticeship is one whereby, in consideration of 
a certain premium, or for no consideration at all, one person becomes 
bound to teach another person a trade, and the latter is bound to 
learn it and to serve the master as an apprentice. The contract 
usually contains covenants by master and apprentice for the faithful 
discharge of their duties towards each other. These covenants, 
whether entered into by the “infant” and the master or by the 
master and some other person on behalf of the infant, are mutual 
and independent, and the performance of neither side is a condition 
precedent to that of the other (Winstone v. Linn, I.B. & C., 460). 
The true test whether an agreement is a contract of hiring or of 
apprenticeship, is the apparent object of the parties, and if that 
object is for one party to teach and the other to learn, the agree- 
ment is a contract of apprenticeship. It is not necessary that the 
precise words “to teach” or learn should occur in the agreement to 
constitute if a contract of. apprenticeship (R. v. Great Wishford, 
5 N. & M.,; 540). 

The Premiwm.—The premium,. which is payable to the master by 
the persons named in that behalf in the deed (generally the father 
or the parents), forms part of the consideration in respect of which 
the master undertakes to take the apprentice into his service and 
instruct him. If an apprentice dies during his term of service, the 
father will riot be entitled to an aliquot or any part of the premium 
paid, unless there is a special term in the agreement to that effect. 
So, too, if a father apprentices his son for a term of years, and paysa 
premium to the master, and during the term the master dies, the 
father éannot recover any partof the premium. Thus where a father 
apprenticed his son to a watchmaker and jeweller for a term of six 
years, paying the master a premium, and the master duly instructed 
the zpprentice for a year and then died, it was held, in an action‘to 
recover the whole or part of the premium on the ground of failure 


of consideration, that such failure being only partial, the action was 
not maintainable. (Whincup v: Hughes, L.R., 6 ¢., p. 78.) : 

Although no particular description of instrument or form of words 
is necessary to create a contract of apprenticeship between the con- 
tracting parties, some agreement in writing is necessary if the 
binding’ is fora term of more than a year. Infants, 7¢., persons 
under the age of 21, may, even without their parents’ consent, volun- 
tarily bind themselves as apprentices upon the general principle 
that if an agreement be for the benefit of an infant, it shall bind 
him. .In accordance with the same principle, it is competent for an 
infant to avoid the indenture while he is under age, if it is clearly 
for his advantage to-do-so. : ——- ee 

So in the case of De Francesco v. Barnum (45 Ch. D., 430), adeed 
of apprenticeship, whereby an infant apprentice is bound for a term 
not to accept employment except from the master and with his con- 
sent, and which contains no co-relative covenant by the master to 
provide employment for the apprentice, and which may be ter- 
minated by the master only, is invalid as being unreasonable and 
not for the benefit of the infant. But where there is an element of 
mutuality in the agreement, the infant is not allowed to ignore his 
contract. Thus in Green v. Thompson (1899, 2 Q.B., 1), the facts 
were that an infant by an apprenticeship deed agreed to serve the 
appellant, a manufacturer of earthenware, as an apprentice for five 
years, “excepting the usual holidays and days on which the said 
branch of the business of her said master shall be at a standstill 
through accident beyond the control of the master; and during 
the said term, excepting and subject as aforesaid,” she was to be 
paid certain wages. It was decided that sucha clause was valid and 
could not be held not to be for the benefit of the infant, or void for 
want of mutuality. 

Remedy of Master when Apprentice Refuses to Serve.—No act ion 
can be brought at common law against an infant apprentice on his 
covenant to serve (see Gilbert v. Fletcher, 1627, Cro. (3) 179). It 
would seem, therefore, that where a master derives no benefit from 
an idle apprentice, his only remedy is to dismiss him, but it must 
here be pointed out that the master has no common law right to 
dismiss his apprentice for ordinary misconduct (Winstone v. Linn, 
1823, 1 B. & C., 460). He can only do so where the contract in 
express terms confers a right of dismissal (Westwick v. Theodor 
(1875), L.R. 10 Q.B. 1,224). In that case an action for wrongful 
dismissal of an apprentice was brought against his master. 
The deed provided that the apprentice should “obey aJl com- 
mands and give his services entirely to the business during office 
hours.” The master pleaded that the apprentice had misconducted 
himself in the service by wilfully “disobeying” orders, and by 
habitually neglecting his duties and refusing to give his services 
during office hours without just cause, wherefore the defendant dis- 
charged him. In these circumstances it was decided that the 
master had power to discharge the apprentice and that the plea was 
good. Independent of the terms of the contract, however, a master 
is entitled to dismiss an apprentice who is an “habitual thief; ” 
and if the apprentice is guilty of such conduct as renders it 
impracticable for the master to maintain, employ, and teach him 
according. ; 

The contract of apprenticeship may be dissolved or determined :— 

1. By effluxion of time or by the apprentice coming of age. 

2. By bankruptcy of the master (but this does not dissolve the 
contract of apprenticeship, unless there is a clause to that effect’ in 
the instrument, and on the bankruptcy of the master an apprentice 
can avail himself of the provisions of the Bankruptcy Act, 1883, 
46 & 47 V., c. 52, sec. 41, sub-sec. 1 & 2). . 

3. By death. 

4. By consent. 

5. By misconduct (in certain cases). : : 

Duties of the Master.—The first duty of the master is to give to 
his apprentice instruction in accordance with the deed. The 
common form of the covenant which provides for instruction is as 
follows:—‘The master doth hereby covenant with the father, &c.;and 
also with the said apprentice, that he the said master will take and 
receive the said apprentice during the saidterm, and to the best of bis 
knowledge, power and ability teach and instruct, or cause to be 
taught and instructed, the said apprentice in the art, trade, or busi- 
ness aforesaid, carried on by him at —— aforesaid, and not other- 
wise or elsewhere, and in all things incident or relating thereto in 
such manner as he the said master doth now or shall hereafter use 
or practise the same.” ! 

The particular trade to which an apprentice wishes to devote 
himself should always be specified in theindenture. It sometimes 
happens that a master exercises two or three different trades, and if 
only one of such trades is mentioned in the indenture, the apprentice 
will only be compelled to work at the one specified in the inden- 
ture. But if,.on the other hand, the master’s business is one which, 
by implication or by usage of trade, comprises various employ- 
ments, he is bound to teach the apprentice all the mysteries of that 
trade. If the master gives up any one of such traces the appren- 
tice will be excused from serving him, and the master will be liable 
on the covenant to teach. In the case of Ellen v. Topp (6 Ex. 424) 
the facts were that a lad was placed by his father as an apprentice 
to a master, who was described in the indenture as ‘“‘an auctioneer, 
appraiser, and cornfactor,” “ to learn his art, and with him after 
the manner of an apprentice to serve.” After making the inden- 
ture, and after the commencement of the apprenticeship, the master 
wholly relinquished the trade of a cornfactor, whereupon the 
apprentice left his service. In an action on the indenture, brought 
by the master against the father for the desertion of the apprentice, 
it was decided that the relinquishment by the master of his trade 
as a cornfactor was a good answer to the action ; and this, although 
the father had, by word of mouth, consented to the discontinuance 
of that trade, and had allowed his son to continue to serve after it. 

It is obvious that if the master ceases to carry on the trade he 
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makes it impossible for the apprentice to serve him after the 
manner of an apprentice; and therefore, as in the above case, the 
apprentice may leave his service, and the master, on his part, is 
liable on the covenant for not teaching. 

Where no express provision is made as to the place where the 
contract is to be performed by the master, there is an implied 
stipulation that the contract shall be performed at the place where 
the business was carried on and the parties resided at the date of 
the indenture. So, when at the time an indenture was executed 
the business of the master was carried on in London, and the 
manufacturing part of the business was subsequently removed to 
Derby, it was held that it was unreasonable conduct on the part of 
the master to ask his apprentice to proceed to Derby for the pur- 
pose of learning the trade. [Eaton v. Western, 52 LJ., Q B., 41 ] 
* It seems to be a little doubtful whether an action brought by a 
parent against a master for damages for not teaching an apprentice 
will prove successful, if it be shown that the apprentice sustained 
no particular damage. In the recent case of Bell v. Blakey, which 
was heard by Mr. Justice Bucknill at the Liverpool Summer Assizes,* 
the plaintiff, a seedsman, of Wigan, claimed in respect of non- 
fulfilment of an apprenticeship agreement. His son had been 
apprenticed to defendants, Messrs. A. B. Blakey & Co., electrical 
engineers, of Wigan and Southport, for a term of four years, to 
learn the business in all its branches, a premium of £75 being paid. 
After the boy had been at the Wigan office of the firm for 10 months, 
Mr. Bell took him away, as it was alleged that his time was occupied 
in attending to the men or in brushing out the office. Plaintiff 
tierefore claimed rescission of contract or return of the premium 
paid (£75). His Lordship suggested that the case was one for 
settlement by the parties, but after consultation, it was found that 
au arrangement could not be made, and the hearing proceeded. It 
was contended for the defence that the boy had been taught all that 
could be expected in the first year of an apprenticeship. The 
\Yigan business had been given up, but defendants had offered to 
bear the cost of a railway contract for the boy between Wigan and 
Southport, but Mr. Bell had not agreed to this. The jury found 
that there had not been untrue representations by defendants with 
respect to the arrangement made with Mr. Bell, but that the 
defendants did not teach the boy the business; that he had suffered 
no damage, but that Mr. Bell had suffered damage to the extent of 
.55. Judgment was reserved pending a legal argument. 

Whatever arguments may be urged in opposition to the old 
system of apprenticeship, it must be admitted that the existence of 
« contract in writing provides for the speedy settlement of a number 
of disputes which might arise if the terms of the arrangement were 
left to the vagaries of verbal arrangement or implied agreement. 
.\s was pointed out by one of our correspondents some weeks ago, 
the apprentice has the following substantial advantages over the 
premium pupil :—(1) He has to keep regular hours, including early 
morning rising, when some of the most important work of the day 
is carried out; (2) he is made to work hard, and thus learns what 
hard work is; (3) he works for a definite wage, which adds a 
timulus to his work, although the rate of pay may be very small. 

Looking at the question from a somewhat broader standpoint, 
the more a young man is taught the principles of discipline, and the 
more rigorous the school in which he obtains his early training, 
the better will it be for him. 

The more difficult the profession which he chooses, the 
more difficult and arduous must his training be. Consider, for a 
moment, the so-called “learned professions,” and reflect upon 
the length of the apprenticeship which has to be served in them 
before the student becomes competent to start in business on his 
own account. The medical student must undertake a course of 
study for five years before he can take the necessary degree ; and, if 
his ambitions soar above the level of the general practitioner, he 
must remain a student for many years, doing work which is prac- 
tically unpaid at the hospitals. The barrister is in consimili casu. 
No man who has attained a positiom of eminence in the legal pro- 
fession has leaped into practice all at once. Years of toil and 
anxious waiting are the lot of those for whom the greater prizes of 
the profession are reserved. So it is conceived that ia the calling 
to which the modern electrical engineer devotes himself, a long 
period of incubation must elapse before the young student can 
regard himself as competent to take a leading position in the 
vocation which he has chosen. 








ELECTRIC FULL-GAUGE RAILWAYS.j 


Te development of electric railways is a subject of interest to the 
public at large, especially at the present moment, when we are on 
the threshold of a new era in locomotive principles. 
_ The engineering possibility of running full-gauge electric railways 
has already been proved ; it is the economic aspect that has to be 
considered, then, most carefully. German railway engineers doubt 
the advisability of employing electric traction on long lines with 
an infrequent ‘service, and in this they are probably justified on 
economic grounds, but the system of a frequent service of short 
‘rains has much to commend it, and this is the point on which the 
uccess of electric traction is hinged. 

The maintenance of, and attendance to, the permanent way is the 
same whether 10 or 50 trains run over it daily, while in the case of 





* Evecrrican Ri\isw, August 16th, 1901, p. 266. 
_{ Extracted from an article by Max Schiemann (Ueber Electrische 
Voll und Schnellbuhnen) Electrotechnische Zeitschrift, July 25th 
1901 (Heft 30). 





‘poses has also great attractions in countries where it is available. 


single wagons or short trains, with their light locomotives, bridge 
work can be made much lighterand cheaper. The latter point might 
prove an important factor in projected new lines, but falls out of 
proposals for the conversion of present lines to the electric system. 
The present arrangements for railway travelling are undoubtedly 
no longer abreast of the times. Long-distance passenger traffic 
ought to be separated from local passenger and goods traffic, while 
the necessity of connecting such cities as Berlin, Hamburg, Paris, 
&c., by a faster service is becoming more and more apparent. 
Further, the possibility of using short goods trains running at fre- 
quent and constant intervals would go far to relieve the congestion 
in the goods yards, would accelerate delivery and simplify the 
management. The employment of water-power for generating pur- 









































































It was in view of these considerations that the Berlin Studien- 
Gesellschaft was formed, its objects being to determine the greatest 
speed attainable,§the best method of generating power electrically, 
and transmitting it to the cars, and also details connected with the 
permanent way, width of rails, inclines, curves, &c. The Berlin-Zossen 
military line has been placed at the syndicate’s disposal, and the 
experimental cars are rapidly nearing completion. Each car is built 
for 40—50 persons, and is 67 ft. long; it weighs about 90 tons, and 
is supported on two six-wheel bogies, each bogie being fitted with 
two three-phase motors, giving in all a capacity up to 3,000 HP. per 
car. The power is transmitted at 10,000—12,000 volts three-phase, 
and transformed on the car, the motors being fed at a low pressure. 

By this arrangement it is hoped to reach a speed of 124 miles per 
hour, and should the experimental line prove successful, a line will 
be built between Hamburg and Berlin. 

In Italy the Lecco-Sondrio and Colico-Chiavenna lines will be 
entirely propelled by electricity, the latter line, about 70 miles long, 
being capable of carrying goods trains of over 250 tons. On the 
Milan-Portoceresio line of 63 miles, electric traction will be em- 
ployed for passenger traffic, at a speed of 54 miles per hour. 

In France a commission has been appointed for investigating the 
problems connected with electric railway traction. It is hoped to 
be able to make much use of water-power for generating purposes, 
the Riviera district especially offering natural facilities for this 
method of driving. , 

In Austria and Norway similar projects are being prepared. 

A syndicate of Russian bankers proposes to connect St. Peters- 
burg and Moscow with trains running at 93 miles per hour, at 10 
minutes’ interval from each end, each train consisting of five 
35-passenger cars. 

Turning to the electrical part of the question, we have at least 
four systems to choose from in such schemes :— 

1. High tension three-phase generation, conversion in sub-stations 
aud direct current supply, as on tramways. Example—Central 
London Railway. 

2. High tension three-phase generation, conversion by static 
transformers in sub-stations, and supply to the lines at lower ten- 
sion, the cars line being driven by three-phase motors. Example— 
Burgdorf-Thun Railway. 

3. High tension three-phase generation directly supplying the 
line, cars carrying static transformers, and three-phase motors for 
lower tension. Example—Berlin-Zossen experimental line. 

The possibility of conveying high-tension power to the cars has 
been proved by Messrs. Siemens & Halske at Lichterfeld. 

4, High-tension three-phase generation directly supplying the 
lines, the cars being run by high-tension three-phase motors without 
the interposition of transformers. ; 

Example: The Valtellina line, Buda-Pesth, on this system has 
been successful. 

Considering these systems in order,— 

1. Has the advantage of direct-current motors for starting, but 
necessitates an expensive central station and sub-station upkeep 
and attendance, also a heavy line current for great power. 

2. Motors are efficient, sub-station attendance small, but speed 
regulation more difficult. Th2 last point is of less importance on 
long-distance railways. This system also necessitates a heavy line 
current for great power. 

3.and 4. Are admirably adapted for long-distance railways. The 
line current is small for great power; the transformers in (3) pro- 
vide the necessary weight for high speed, and hence are not really a 
disadvantage. 

Turning to the present fastest services with steam traction, the 
Railroad Gazette quotes a run on the Savanah, Florida and West 
Railway of 150 miles in 130 minutes, or a speed of 69 miles per 
hour with a five-axle locomotive of 65 tons weight, and 6 ft. 3 in. 
driving wheels. 

In Europe the following runs are given as representative, the 
fastest being the one from St. Pierre to Orleans at 61°2 miles per 


hour. 
Run. Distance. Time. Sp: ed. 
St. Pierre—Orleans 68°5 miles. 1lhr. 7 mns. 61°2 m.ph. 
Dax— Bordeaux ass Om e Bg aes 58 ‘se 
Amiens—Calais ... 104 ms Ly. 4F 5, > a 


In England (sic) the quickest run is the Forfar—Perth at 59 
miles per hour. 


Forfar—Perth 32°3 miles. Ohr.33mns. 59. m_p.h. 
Stirling—Perth <75) oO iy. Ohig Oy 2 OOS ~ 5, 
In Germany the speed is at present limited by law to 56 miles 


per hour. 
* The fastest runs are :— 
Wittenberg—Hamburg at 51°3. miles per hour. 
Stendat—Hanover pe me at 49 B 
The practicable limit of speed with steam locomotion has pro- 
bably been reached at 75 miles per hour, and we must look to electric 
fraction for further progress in this direction. 
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REQUIREMENTS OF ELECTRICITY IN 
MANUFACTURING WORKS.* 


By WM. 8. ALDRICH, Champaign, Il. 


Tuts paper briefly considers some essential features of electric power 
transmission in manufacturing work.j Earlier treatment of the 
subject has been varied and somewhat scattered, but not necessarily 
inadequate as far as the science had been developed at the time of 
its presentation. The statements and principles here set forth are 
founded upon what bas been done, upon actual experience. Addi- 
tional and valuable matter will no doubt be brought out in the dis- 
cussion of this topic. 

Examples illustrating one or more of the principles involved 
might here be cited in detail, but complete descriptions of installa- 
tions and valuable results of experience are now accessible on every 
hand. In fact, the whole development of this field of application 
of electricity is quite open and above board. It is‘ founded upon 
common sense and engineering practice. It has, therefore, at once 
an advantage over many earlier and some modern or wished-for 
developments of electricity. 

The demand for increased production is extending to all lines of 
manufacturing industry. It is created by the keen competition of 
trade and the necessity of filling orders promptly. The exigencies 
of business, therefore, are bringing directly to the front the question 
of this new motive power in manufacturing. 

Factories are not built in a day, but fhe ready extension of exist- 
ing electrical supply service has increased the output from 30 to 40 
per cent. per sq. ft. of floor space. New machines and tools cannot 
always be obtained on telegraph order, but a resort to electric 
driving has increased the output of existing machines from 20 to 
60 per cent. Workmen may not be had for the asking, but giving 
them electric-driven machines has increased the output per man 
from 10 to 30 pet cent. Allof this has been developed without any 
strikes or other than satisfactory regulation of wages by recognised 
premium and price-rate systems. 

It is an axiom that the old-established concerns get the business. 
To-day they must guarantee delivery on time and at lower prices to 
keep their factories and mills in operation. Electric driving 
accelerates and intensifies production for the first requirement. It 
reduces the cost of production from 25 to 45 per cent. for the 
second requirement. Of two manufacturers, each using the same 
size and style of latest machines, with equally skilled workmen, 
the one adhering to belt transmission, with its limited capacity and 
speeds, will probably fall behind in orders. With many manufac- 
turers it is still a question whether the electric drive costs more to 
instal and to maintain than the belting system. This can only be 
determined for each particular case as it arises. If it should cost 
more, it will still prove a profitable investment when it increases 
the output per day, per man, per machine, per square foot of floor 
space, increasing the quantity and enhancing the quality of the 
product while decreasing the cost. 

It is no longera question of the efficiency of electricity versus 
shafting for power transmission. Nor is it a mere question of 
saving at the coal pile when only 2 or 3 per cent. of the total cost 
of production is to be charged to the fuel account. : In many cases 
electricity has effected a saving during the first year that has 
more than paid for the change to the new system. Whether it 





* Presented at the Milwaukee meeting (May, 1901), of the 
American Society of Mechanical Engineers, and forming part of 
Vol. xxii. of the Transactions. ' 

{ For previous discussions on this topic, consult 7'ransactions, as 
follows :— 

No. 174, Vol. vi., p. 461, “Frictional Resistance of Engine and 
Shafting in Mills.” J. T. Henthorn. t ’ 

No. 191, Vol. vii., p. 138, “ Frictional Resistance of Shafting in 
Engineering Establishments.” §. Webber. ' 

No. 354, Vol. x., p. 823, ‘“ Electric Motors for Shops.” 

No. 472, Vol. xiii., p. 157, ‘‘ Electric Power Distribution.” H. C. 
Spaulding. 

No. 712, Vol. xviii., p. 228, “ Friction Horse-power in Factorier.” 
C. H: Benjamin. 

No. 738, Vol. xviii, p. 861, “Electricity v. Shafting in the 
Machine Shop.” C. H. Benjamin. 

No. 746, Vol. xviii., p. 1,047, ‘Electrical Power Equipment for 
General Factory Purposes.” D.C. Jackson. 

No. 770, Vol. xix., p. 467, “‘ Electricity in Cotton Mills.” W. B. 
Smith Whaley. 

No. 806, Vol. xx., p. 435, “On How Small a Tool Does it Pay to 
Put au Individual Electric Motor.” 

No. 859, Vol. xxi, p.912, “Systems. and Efficiency of Electric 
Transmission in Factories and Mills.” .W. S. Aldrich. 

No. 882, Vol. xxii., p. 366, “ Power and Light for the Machine 
Shop aud Foundry.” F. R. Jones. 

Special treatment outside of the Society 7'’ransactions will also be 
found in:— 

Western Society of Engineers, Chicago, June, 1898, Vol. iii. 
Transactions. 

American Institute Electrical Engineers, 1899, Vol. xvi., 7’ransac- 
tions, 

Institution of Electrical Engineers, London, Journal, July, 1900; 
Vol. xxix., 7’ransactions. 

Railway. Master Mechanics Association, Report by Committee, 
Reilway Master Mechanic, Sune—July, 1900 ; Engincering News, July 
12ch, 1900. 

Franklin Institute, Philadelphia, January,'1891, Vol. 151, Journal. 
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is more or less economical than mechanical transmission depends 
upon circumstances. When properly installed and operated 
a should have inherently all of the considerations in its 
favour. 

The resulting economy of production and the ability to fill orders 
promptly are all in favour of the electric system. It may be com- 
pared to skilled labour,—high-priced, but very desirable from the 
standpoint of the economics of production. Few manufacturers 
still hesitate to employ high-priced skilled labour. Many more 
cling to antiquated methods of driving modern machinery operated 
by most skilful workmen. To-day, therefore, this question assumes 
very different proportions. The discussion has been shifted to the 
field of manufacturing economics, involving considerations of maxi- 
mum output with given equipment, floor space and working force, 
It is a question of accepting and filling orders or of losing the busi- 
ness to those manufacturers who can take them. 

The disciplinary value of electric driving cannot be ignored, 
The old easy-going belt system used to allow many a glance at the 
morning news, many a familiar chat during long and deep cuts, 
With the electric drive the operator finds it very convenient to be 
near his machine. The customary warning signals of slipping belts 
are no longer heard. : 

Satisfactory illumination should also be provided. No one will 
work by a smoky torch when he can have an arc or an incandescent 
lamp. Electric light must be supplied in these times in all shops 
where they make a practice of doing a day’s work the year round. 
Oaly a little wiring is required, and a small amount of extra power 
is necessary at the generating plant to drive machines and _ tools by 
electricity. In many instances electric lighting has paved the way 
for electric driving. 

We have all had experience in getting men to “speed up” their 
machines. Tradition and custom are both against the operator 
who does much belt shifting. In the eyes of almost all journey- 
men and of some piece workers it is next to treasonable to change 
the rate of working. Even though paid extra, to do more than a 
day’s work’ in many shops is still a crime against the union or 
other combination interested. The workman who attempts it 
soon finds a place elsewhere or is promoted. The electric drive 
changes all of this: A press of the button, a turn of the lever, and 
each piece of work can be executed at maximum speeds allowed 
by the temper of the tool steel. It forcibly illustrates: Maxim’s 


‘statement that American workmen find it pays to'do as much as 


they can. ; 

’ The ever-widening applications of electricity in manufacturing 
work show that it has fully proven its claim to a consideration. It 
is thoroughly reliable. It has come to stay. It fills the exacting 
requirements in this new field more economically and satisfactorily 
than any other system of power transmission. In the common 
forward.movement of industry electricity is still in the van. It 
stands ready for any emergency within its province, and so far has 
been equal to each new demand made upon it. 

Aside, however, from all purely technical considerations of the 
application of electricity to manufacturing stands pre-eminently 
the question, Does it pay? Many manufacturers have conclusively 
shown that the economies of production have been enhanced by 
their adoption of electricity, that its inherent advantages in this 
relation far outweigh all previously debatable questions of economy 
and efficiency of the electric drive compared with belting transmis- 
sion, and that even if there were no saving at the coal pile it would 
still not pay to return to the old method and lose orders. 


I.—GENERAL CONSIDERATIONS. 


1. Electric Transmission in Manufacturing Work is a Means to an 
End.—Centralised power generation for light and manufacturing 
purposes; sub-division of the transmission system and the motive 
power equipment ; execution of all classes of work, irrespective ot 
its location; maximum efficiency of workmen, machines, and labour 
involved ; intensified production at best speeds and at the power 
limit of machines with improved quality, maximum output, and 
reduced cost. 

2. Sanitary Considerations.—It is healthful, clean, and free from 
dirt, dust, and dripping oil; it affords accommodations and facilities 
for proper lighting and ventilation ; it removes dangers from over- 
head machinery shafting and belts; it reduces the sick list to 
minimum ; it ensures quietness from absence of much unnecessary 
noise with older systems, and develops cheerfulness in workmen. 

3. Disciplinary Value.—It improves the morale and the personnel 
or workmen; it conduces to shop order and discipline, with the 
most economic use of the workman’s time, quick handling of material 
and.maximum efficiency of labour. 

4. Flexibility of the System.—Accessibility of all parts, adapta- 
bility to various uses, and portability of tools are inherent 
advantages. 

5. Reliability of Service.—It is free from any general breakdown 
localising casualities and stopping least machinery for repairs; no 
accident can affect the whole plant in any case of a modern elec- 
trical installation properly designed, equipped, and operated ; it 18 
more to be depended upon than any other system. 


IJ.—Economics oF ELECTRICITY IN MANUFACTURING. 


1 Electric Power Generation..This system admits of centralised 
or concentrated power generation which is required for maximam 
economy. Distributed power generation in small and scattered. 
units is very wasteful. 

The electric power plant may be located to best advantage for 
fuel and water supplies, conveying and transportation facilities. It 
may be isolated from other structures, so reducing fire risks and 
insurance rates, especially where the boiler house is in a separate ’ 
building. : 

The electric generating sets may be sub-divided into similar and “ 
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independent units. These may be operated at all timés under the 
most economic condition of normal loads. This permits manufac- 
turing work in any branch or section of the establishment as econo- 
mically under part load as under full load, on overtime and night 
shiftsas during the day’s work. 

Electric light may be supplied from the power mains or from 
separate generators, as conditions require. In not a few cases of 
the introduction of electric driving the additional saving has been 
more than enough to pay for all the lighting service, 

The cost of generating electric power can only be a deciding 
factor when the total cost. of power required is large compared to 
the running expense. The saving in fuel depends upon the cost of 
fuel, the average load, the amount of shafting and belting dis- 

laced. 

. 2. Electric Power Transmission.—The distances are short in factory 
service, the electric distribution being within one building or a group 
of buildings. The so-called line losses are therefore usually negligible 
in well-designed installations. Low voltages are employed in 
factory transmission. From 110 to 550 volts are the accepted limits 
at the present time in this country, either for direct or alternating 
current working at constant potential or pressure. The economics 
of the various systems can be only satisfactorily discussed with 
reference to any given project or installation. 

The following are recognised methods of distribution, for electric 
light or power, or both, in manufacturing work :— 

Two-wire and three-wire systems, for direct or alternating 
urrents. 

Multi-circuit system for direct-current multi-voltage service. 

Single-phase, two-wire alternating current. 

Two-phase, three or four-wire alternating current. 

Three-phase, three or four-wire alternating current. 

Composite system, direct current or single-phase or two-phase 
iternating current on the same wires. 

3. The First Cost of Electrical Installation.—This will usually be 
\igher for an electrical than for a mechanical transmission. The 
uterest on first cost will rarely be a determining factor. It will be 
wore than offset by the manufacturing economies elsewhere effected 
and by the reduced cost of shop buildings incident to the use of the 
electric drive. 

4. Maintenance of Electric System.—The cost of maintenance is a 
minimum. The depreciation is less than in ahy other system. 

The saving effected is much more than sufficient to pay for all 
of the incidental repairs and renewals to the electrical machinery or 
the wiring system. 

Attendance and supervision are largely centralised and reduced to 
a minimum compatible with efficient service, owing to the reliability 
of the system. 

Electric generators and motors are the simplest types of motive 
power machinery that can be used in the development of power 
transmission for manufacturing work. They have the fewest parts 
requiring any renewals. They require practically no repairs. 

Electric machines will either work or not work. They soon make 
their wants known. They cannot be maintained in wasteful operation, 
as is the case with every other kind of motive power machinery. 
Standardisation of this class of electrical machinery has facilitated 
repairs. They are quickly and easily made, at minimum cost and 
with least interference with the routine work of the establishment. 
Small electric motors in general require more frequent attention and 
renewals than larger machines. 

3elt tightening or lacing in the old system stops work on that 
section, and stops all work if it chances to be the main driving 
belt. Any similar casualty in the electric system is remedied at 
once by throwing into service another line, or a jumper, or a relay 
bus bar. 

IlI.—INFLUENCE OF ELECTRIC TRANSMISSION UPON Factory 

BUILDINGS. : 


The design, plan, and arrangement of manufacturing establish- 
ments are not now dictated or controlled by the new electric 
transmission, as always has been the case with the old mechanical 
system. Factory and mill construction is undergoing radical 
changes incident-to the electric transmission of power. There is 
now a superior adaptation of the building to manufacturing work 
aud sanitary requirements, with higher ceilings for light, ventila- 
tion, and overhead transportation. The cost of buildings is reduced 
toa minimum. The electric drive does not require the heavy con- 
struction of walls, overhead work, and roof trusses demanded by 
shafting transmission. 

The site for buildings may be chosen independent of power 
considerations, and located on most suitable ground. There is no 
necessity for buildings being placed around or adjacent to the 
power house, as required for mechanical connections to engines 
or turbines. Grouped shops may be arranged in the best manner 
to facilitate economic production and the handling, conveying, 
and transportation of material and work. Detached buildings, a 
tendency of certain lines of modern manufacturing development, 
are feasible, and the work therein facilitated by electric trans- 
mission. The isolation of various shops, departments, and workrooms 
for manufacturing or insurance reasons may be carried to any extent 
with the electric system without impairing its efficiency or economy. 
(he output per square foot of floor space is a maximum with electric 
transmission. 

[V.—InFLUENCE OF ELECTRIC TRANSMISSION UPON WORKSHOP 

EXPANSION. 

l’uture areas of work may be planned and arranged for with 
the utmost freedom, and entirely irrespective of power con- 
siderations. They can be located as desired, on separate floors, in 
various departments, or in detached buildings. Original provision 
for prospective development is not necessary in the electric 


a 


system, but is required by shafting transmission. There is nd 
expense for contemplated additions till they are actually installed 
as required. 

Permanent additions to the electric generating plant and the 
distributing system are made with a gradual and pro rata outlay of 
capital, instead of in disproportionate blocks of new equipment, as 
required by mechanical transmission. 

Extensions of electric transmission and new centres of power 
distribution may be established at any time and of reasonable 
capaeity, anywhere and at any distance at minimum cost for 
labour and material. There is no crowding, overloading, or 
interference with existing conditions, or with the daily progress of 
routine work. , Temporary extensions, to meet sudden demands for 
power at any point, are quickly made by running to the desired 
location electric wires or cables. These are easily removed when no 
longer required, and as readily used elsewhere for similar purposes. 
The shifts are made with the least expense of time and labour in 
handling, and with no accompanying waste of material to suit 
different conditions. 

Auxiliary power is always at hand for emergencies, and to almost 
any reasonable extent, on sccount of the reserve nature of the elec- 
tric supply. 

(To be continued.) 








RESIDENT v. CONSULTING ENGINEERS. 





Tue Urban District Council of Finchley possess a provisional order 
granted in 1899, under the terms of which the compulsory area 
ought by this time to have been supplied with electrical energy. 

The complete scheme of the Council was to undertake the supply 
of electricity for general purposes, including a system of tramways 
which would sécure to them a day load. 

But Councils propose and Government Boards dispose. The 
tramway scheme fell through, and the position with respect to the 
provisional order is materially changed. 

To carry out a supply of electricity for a scattered district like 
Finchley without the advantage of the tramway day load means a 
certain loss to the ratepayers—at all events for many years. 

The Council, as at present advised, appear to have determined 
upon taking all risks and working the order, but better counsels 
may prevail when the matter is reconsidered. 

Meanwhile, instead of obtaining the services of a consulting engi- 
neer, the Council have adopted the course of appointing a resident 
engineer, at a salary commencing at £300 per annum with a three 
months’ notice. : 

There are several reasons in favour of this arrangement. In the 
first place, it is far more economical than the payment by fees and 
commission on the capital expenditure to a consulting engineer. 

Secondly, it is an advantage to have the exclusive services of an 
engineer, always on the spot, and familiar with details which the 
casual visits of the consulting engineer could not enable him to 


grasp. 

We have heard of a case where the consulting engineer appointed 
to advise a corporation with reference to working a provisional 
order only visited the town once or twice for a few hours, whereas 
a resident would work up every detail connected with the probable 
requirements and prospects of the undertaking. 

As to the skill required for advising the local authority, there are 
plenty of experienced young men available for the working of an 
electric lighting station who could ably advise upon all technical 
matters, although unknown as consulting engineers. 

There is a great advantage, too, in the continuity of service, the 
resident engineer planning the scheme of supply, superintending 
the erection of the plant, and ultimately working it. 

So much for the technical part of the work; but there is, in 
addition, the commercial, including the financial, aspects of the 
business, and if the members of the Council are unable personally 
to supply this important element in the business, and find a diffi- 
culty in meeting with an engineer combining technical, commercial, 
and financial ability, they may more safely seek the advice of an 
experienced man who, in conjunction with the resident engineer, 
would furnish to the Council all the assistance required. 

The first matter to settle is one of principle, and especially 
interesting to the ratepayers, viz., as to whether the town shall 
embark upon the troubled sea of trading in electricity or leave it 
to private enterprise. 

The discussions in the Town Councils too often degenerate into 
struggles dictated by personal interests, abstract political ideas— 
more theoretical than practical—convictions as to probable results 
based upon imperfect or inaccurate information, and many 
Councillors drift into the speculation without any original inten- 
tion of doing so. 

Thus we find gas shareholders opposing in support of their own 
monopoly ; Socialists clamouring for public trading as against the 
earning of profits by private people. ‘“ Why,” they say, ‘‘are the 
companies to earn dividends instead of the business paying the 
rates?” And they are supported by those who have been mis- 
informed as tothe results in other towns; while others incur the 
initial outlay in obtaining the powers to trade, only with a view to 
turning them to account by negotiating with rival companies to work 
them. 

The tendency to create vast municipal monopolies at enormous 
financial risks to the ratepayers is attracting considerable attention, 
and under the auspices of the Chambers of Commerce throughout 
the country, and the trading community generally, the subject is 
likely soon to command Parliamentary action. 
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The Joint Committee of the Houses of Lords and Commons, 
which has already taken much valuable evidence, will, no doubt, be 
reappointed, and pave the way for legislation to protect both rate- 
payers and legitimate traders. 








NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester 
and Birmingham, to whom all inquiries should be addressed. 





18,921. ‘*A method of utilising the updraught in kitchen range and other 
chimneys for the purpose of driving dynamos for generating electricity.” 
D. G. STEVENSON. September 23rd, ; 

18,946, ‘‘Adjustable connections for electric lamps.” TT. H. Briaa. 
September 23rd. 

18,947. ** Improvements in electric current controllers.’”’ TT. ZwEIGBERGK. 
September 28rd, 

—™ ‘*Prepayment in electric meters.” G. L. GowLLanp., September 
rd, - 

19,000. ‘ An electrical bolt or lock.’”’ H. WALKER. September 24th, 

19,007. ‘*‘The rapid electric knife cleaning machine.” M, PELLEGRIN. 
September 24th. 

_ 19,037. “Improvements in and relating to electro-magnetic traction 
increasing apparatus.” A.A, Honey. September 24th. (Complete.) 


19,053. ‘Improvements in or connected with automatic electrical fire-alarm 
apparatus.” R. Pearson. September 24th. 

19,057. ‘*Improvements in casings for electric arc lamps.” H. H. Lake. 
(The Lea Electric Manufacturing Company, United States.) September 24th. 
(Complete.) 

19,062. “Improvements in and relating to electric railways and the like.” 
A. N.ConneTr. September 24th. (Complete.) 

19,066. ‘‘ Improvements in life guards and obstruction catchers for electric 
cars and like vehicles.” W.H.Ryner. September 24th. 

19,068. ‘*An improved process for electrolytically precipitating and simul- 
taneously amalgamating metals.” W.S. HENNEBERG and KE, C. H. Pare. 
September 24th. (Complete.) 

19,076. ‘‘Improvementsin and connected with electrolytic meters.” A. WRIGHT 
and THE REASON MANUFACTURING ComMPANy, LiMiTED. September 24th. 


19,116. ‘“‘Improvements in telephone switch apparatus.” W. CROOKELL. 
September 25th. 

19,132. “Improvements in the electro-deposition of metals.” 
Harrison. September 25th. 

19,136. ‘ Cover for electric cells.” C. Voct. September 25th. (Complete.) 

19,216. ‘Device for generating electricity on running cars.” E. Hopkins. 
September 26th. 

19,217. ‘“‘Power transmission regulator for electro-magnetic coupling.” 
E. Hopkins. September 26th. 

19,218, ‘‘ Automatic switch for current generating machines.” E. HopxKins. 
September 26th. 

19,224. ‘* Improvements in electricity: meters.’ THe British THOMSON- 
Houston Company, Limited, and F. HoLpEN. September 26th. 

19,225. _“* Improvements in incandescent electric. lamps.” THE BRITISH 
THoMSON-Hovuston Company, LimiteD. (J. W. Howell, United States.) Sep- 
tember 26th. (Complete.) 

19,226. ‘Improvements in systems of electrical distribution.” ‘THE Britis 
THomson-Hovuston Company, Limirep. (H. Edwards, United States.) Sep- 
tember 26th. (Complete.) 

19,227. ‘‘ Improvements in systems of electrical distribution.” THe Britis 
THomsON-Hovuston Company, Limitep. (H. F, T. Erben and A. F, Knight, 
United States.) September 26th. (Complete.) 

: 19,228, “ Improvements in systems of electrical distribution.”” Tur BritisH 
THomson-Houston Company, LimitEp. (A, R, Everest, United States.) Sep- 
tember 26th. (Complete.) 

19,230. ‘Improvements in electric arc lamps.” THE British THOMSON- 
Hovsron Company, LiwirEep, (W. C, Fish, United States.) September 26th. 
(Complete.) 

19,281. ‘Improvements in automatic electric circuit - breakers.’ THE 
British THomson-Houston Company, Limirep. (C.D. Haskins, United States.) 
September 26th, (Complete.) 

19,245. “Improvements relating to dynamo-electric machines.” OC. P. E. 
SCHNEIDER. September 26th. (Complete.) 

19,256. ‘* Improvements in trolley heads for electrically-propelled tramcars.” 
A. J. Jacoss. September 27th, saa vias 

19,269, “Guards for oscillating electric trolley wheels.” H. M. Warp. 
September 27th, 

19,274. ‘‘Improvements relating to electricity meters.” C. H. Orrorp and 
A. C, BARFIELD. September 27th, 

19,314. ‘* An improved electric coupling.” W.J.Murpuy. September 27th. 

19,3.7, Improvements in wireless telegraphy.” G.C. Marks. (L, de 
Forest, E, H. Smythe, and C. E, Freeman, United States.) September 27th. 

19,325. ‘Improvements in and relating. to electricity meters.” W. M. 
Morpey and G. C, Fricker. September 27th. 

19,347. ‘Improved means for braking or retarding the wheels of electric and 
other cars, and for preventing the skidding of such wheels.” G. ATHERTON. 
September 28th. 


H. C. 


19,864. ‘‘ Improvements in globes, shades, reflectors, and similar articles used 


in connection with electric, gas, and oilillumination.” T. T, Burn and J. W. 
Hinks. September 28th. 

19,875. ‘* Improvements in or in connection with electric fire alarms.” J. H. 
HARTRIDGE, September 28th. 

19,376. ‘Improvements in electrodes.” J. HARGREAVES and J. W. STuBBs, 
September 2¢ th. i 

19,377. “Improved means of fixing carbons for dynamos and motors.” W. 
HARTNELL, September 28th. 

19,893, “Improvements in or connected with electric motors.” H. Fomm, 
K. Fomm, and G. Fomm. September 28th. (Complete.) 

19,400. “Improving and simplifying the production of electric power.” 
G. Mason. September 28th, 

19,404. ‘‘Improvements in accumulators.’ C. F. A. von WELSBACH. 
September 28th, 

19,408. ‘Improved regulating switch for charging and discharging accumu- 
lators.” EF. WaLkER. September 28th. 4 

_19,412.  ‘* Improvements in trolleys or cortact ‘devices for electric railw ays.” 
KE. LicHTENsTEIN, September 28th. (Complete.). - 


“ ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any.of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


26,011. ‘‘An improved primary electrio battery.” W. P. Thompson, Dated 
December 16th, 1899. (Communicated.) Relates to batteries of the Becquerel 
type in which two strips of platinum are immersed respectively in nitric acid 
and potash, and the invention consists in replacing the platinum strip immersed 
in potash by zinc, and the other platinum strip by carbon. The nitric acid may 
also be replaced by a mixture of sulphuric and nitric acids, and the potash may 
be replaced by a solution of sodium chloride. 4 claims. 


25,019. ‘‘ An improvement in safety fuses for electrical circuits.” Siemens Bros. 
and Co. Dated December 16th, 1899. (Communicated.) To indicate when 
enclosed main fuses have burnt, a small auxiliary visible fuse is fitted to serve 
as an indicator. The fuse holder is divided into two compartments, in one of 
which the main fuse is completely enclosed. In the other compartment, which 
is provided with an aperture or sight-hole, is fitted the auxiliary fuse, which is 
designed to burn directly the main fuse has burnt. 1 claim. 


26,072. “Electrolytic interrupter.” F.de Mare. Dated December 18th, 1999. 
The vessel made of lead serves as one electrode. It is externally grooved and 
enclosed in a casing, a current of water being caused to circulate through 
the grooves for cooling purposes. A gauge is fitted with a float for indi- 
cating the level in the vessel. On the upper part of the vessel is fitted the 
carrier for the platinum electrodes. In one arrangement the platinum wire 
passes through a platinum tube fitted ina glass tube, and is connected to arod 
carried by a knob by which its effective length can be adjusted. The plate 
supporting the adjusting mechanism is removably connected to the cover by 


screws engaging nuts cemented in the cover. 6 claims. ‘ 


26,164. ‘Improvements in electric igniting devices for lighting gas and the like 
lamps.” E.Sohmidt. Dated December 19th, 1899. The effective action of the 
electric sparking device is ensured by the rapid vibration of a secondary 
armature, and the movement of the gas, &c., cock is assisted by a weight. 
2 claims. 


25,186. “Improvement in apparatus. employed In wireless telegraphy.” G. 
Marconi and Marconi’s Wireless Telegraph Company. Dated December 19th, 1899. 
Relates to wireless telegraphic apparatus in which the receiving apparatus is 
arranged as described in Specifications No. 12,826, a.p. 1898, and No. 6,982 a.p. 
1899. The secondary circuit of the induction coil is connected at each end 
to the coherer and is divided in the centre by a cond . The condenser 
is also arranged in the local circuit, including the impedance coils, battery 
and receiver. The induction coil may be arranged with the halves of the 
secondary coil wound in a single layer, or in a series of layers decreasing 
outwardly in the number of convolutions. The length of the wire in the 
single layer form correspondings with the height of the aerial conductor. 
2 claims. 





25,200. “Improvements In electricity meters.” (W. H. Johnson.) Dated 
December 19th, 1899. An alternating-current induction meter for active 
current, applicable on constant pressure mains as an energy meter, has a con- 
ducting body rotated by the action of series and shunt electro-magnets, and 
retarded by a shunt electro-magnet. A conducting disc passes the two 
diametrically opposite parts between two laminated magnets provided with 
four coils connected in series between terminals and the two supply mains. 
Two coils of copper strip are supported adjustably near two poles of the 
magnets and connected between terminals in one main. The poles and series 
coils thus drive the disc, and the opposite poles retard it. The magnets are 
carried by clips on plates secured by screws to a back plate. The disc is 
carried by a vertical spindle, connected by spur and worm gearing to a counter 
3 claims, 


25,216. ‘improvements in electric cable conduits.” G. E. Heyl-Dia. _ Dated 
December 20th, 1999. Conduits are formed of single or multiple tubes in long 
lengths made of a mixture of india-rubber, pitch, or suitable pigments. The 
tubes are moulded, drawn, or pressed, and are vulcanised. Foundation and 
covering boards secured together may be employed. 1 claim. 


26,275. ‘improvements in or relating to clock-controlled electric 
switches.” £. Webster. Dated December 20th, 1899. The switch is clock-con- 
trolled, so as to make and break the circuit at predetermined times. A 24-hour 
wheel is driven by clockwork, and is fitted with two adjustable pins. The 
switch consists of fixed contacts and a moving contact carried on a disc, which 
tends to rotate under the action of a’ spring motor, a fly controlling the speed. 
The disc carries arms which rest successively on a drum mounted on a spindle 
and fitied with a projecting arm. The drum has an escape slot, into which an 
arm drops when the drum rotates under the action of one of the pins. When 
the pin has passed the projecting arm the drum returns to its normal position 
under the action of a spring and the second arm escapes and the disc turns, 
4 claims, 


25,281. “Improvements in electrical traction on the closed conduit system.” 
H. Lane. Dated December 20th, 1899. Electric railways and tramways on the 
closed conduit system. ‘The flexible conductor. rests on a trough insulator in 
the closed conduit, which is made with spigot joints and openings to receive the 
soft iron pole-pieces and insulation therefor. These pole-pieces are excited to 
pick up the flexible conductor by an electric or other magnet on the vehicle. 
‘this magnet consists of a donble core, excited from a battery or shunt off the 
motor current, and two poles with flexible brushes to act as collectors, or 
separate collectors may be provided. A weaker electro-magnet of opposite 
polarity may follow the picking-up magnet to counteract residual magnetism 
4 claims. ’ ; 


25,295. “Improvements In electrical measur ng instruments.” J. A. Fleming. 
Dated December 20th, 1899, A dial bridge is carried by the lid of a box, the lid 
and bottom being detachably secured on ledges and in the box by rotatable 
catches. The groups of plug blocks and conducting rings are carried by flanged 
insulating rings below the lid, which has small holes toadmit the plugs. These 
holes are closed when the box is not in use, by perforated ebonite discs situated 
between the lid and blocks and rotatable by a sliding bar, movable by hand, 
in opposition to springs, to bring the perforations below the plug-holes in the lid 
when the box is used; the insertion of any plug holds the disc in the open posi- 
tion. Spring-actuated closing-devices of other forms may be used. The propor- 
tional coils are connected to blocks arranged near semi-circular connecting-bars, 
and provided with a cover disc rotatable independently of those over the main 
resistance blocks. Each plug is made with a circulargroove to avoid cutting by 
the edges of the blocks. The lid also carries terminals, and has two holes 
through which the buttons of the usuai spring keys project from below. _ The 
coils are wound on hollow bobbins each made from two thin copper plates. 
Each plate is rectangular, with a tongue projecting at one end ; the sides of the 
rectangle are bent round semi-circularly, and the tongue bent at.a right angle. 
The two half cylinders thus formed are tied together with an intervening strip 
of ebonite by silk ribbon, and soldered to the ends of the insulated resistant 
wire, which is then wound on them and secured by silk. The projecting tongues 
are bolted on the connecting-blocks. 7 claims. 


25,350. “Improvements in electric incandescent lamps.” V. Scholz. Dated 
December 21st, 1899. Relates to caps for incandescent lamps. A metal ring 
cemented to the bulb neck is made with tongues adapted to engage in slots in a 
screw or other socket fitting the ring, the tongue being bent over to fix the 
socket. One leading-in wire may be clipped between the ring and socket. The 
tongues maybe bent away from the bulb, or cut to bend round the socket or 
obliquely. 1-claim. ‘ 





